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Specification 

Aminopyrimidine derivative and applications thereof as a drug. 

The Field of Technology 
(0001) 

This invention relates to novel aminopyrimidine compound, and to drug containing this as an active 
ingredient. 

Background Technique 
(0002) 

Protein kinases are known to participate in signal transduction which controls activation, growth 
and differentiation of cells in response to extracellular mediators and change of environment. 
Protein kinases in general are classified into two groups according to their phosphorylation 
substrate: serine / threonine kinases and tyrosine kinases. 

(0003) 

It is known that abnormal activation of protein kinases causes many diseases which are 
accompanied by abnormal cell proliferation. For example, excessive proliferation disorder such as 
cancer, tumor, hyperplasia, pulmonary fibrosis, angiogenesis, psoriasis, atheroma, stenosis or 
restenosis after angioplasty and vascular smooth muscle proliferation may be proposed. 

(0004) 

Wherein, malignant tumor is produced as a result of cancerous cells caused by the failure of cell 
control through multi-stage gene change. A typical cancer cell has acquired an abnormally high 
growth capacity, in addition to the ability to invade the surrounding tissue and the ability to move to 
different organ sites. The defect of normal control of cell proliferation is thought to be generated by 
abnormality of the signal transduction system which controls the progress of the cell cycle. 

(0005) 

In eukaryotes, the cell cycle is mainly controlled by signal transduction pathway of protein 
phosphorylation, and some protein kinases have been identified as being involved in this control. 

(0006) 

As one of these protein kinases, aurora kinase may be proposed. Aurora kinase family is the protein 
family in which at least three kinds are related at present. Aurora kinase is highly conserved serine / 
threonine kinase, and is regarded as important enzyme in the progression of the M phase since it is 
is expressed in the M phase of the cell cycle. The importance of this kinase family in M phase was 
suggested from a function inhibition experiment of aurora 2 kinase homologous gene using yeast 
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and Drosophila, nematode (Non-Patent Literature 1 and Non-Patent Literature 2). Moreover the fact 
that aurora 2 kinase is over-expressed in many cancers (Non-Patent Literature 3, Non-Patent 
Literature 4, Non-Patent Literature 5, Non-Patent Literature 6 and Non-Patent Literature 7) and the 
fact that in experimentally normal cells, the cells show signs of becoming malignant when aurora 2 
kinase is over-expressed have become clear. 

(0007) 

Moreover, when expression of aurora 2 kinase was inhibited by treating human tumor cell system 
with antisense oligonucleotide, it was shown that cell proliferation was inhibited (Patent Citation 1). 
From this, it is thought that it should be possible to inhibit cell neoplasia by inhibiting the activity of 
aurora 2 kinase, which would be useful in therapy of many diseases which are accompanied by cell 
neoplasia, including cancer. 

(0008) 

There have been various reports of low molecules which inhibit aurora 2 kinase. For example, 
Patent Citation 2, Patent Citation 3, Patent Citation 4, Patent Citation 5 and Non-Patent Literature 9 
may be proposed. 

(0009) 

Moreover there are reports of aminopyridine compounds having thiazole ring at 4 position in the 
following patents. For example, Patent Citation 6, Patent Citation 7, Patent Citation 8, Patent 
Citation 9, Patent Citation 10 and Non-Patent Literature 10 may be proposed, but there is no report 
relating to aurora 2 kinase inhibiting activity in these. 

Patent Citation 1 : Kokai 2002-95479, 
Patent Citation 2 : WO200 1-2 1595, 
Patent Citation 3 : WO2002-22601, 
Patent Citation 4 : WO2002-96905, 
Patent Citation 5 : WO2004-5283, 
Patent Citation 6 : WO 1997- 19065, 
Patent Citation 7 : WO200 1-72745, 
Patent Citation 8 : WO2002-46170, 
Patent Citation 9 : WO2003-1 1838, 
Patent Citation 10 : WO2003-29249, 

Non-Patent Literature 1: David M. Glover et al, Cell, 81, 95-105, 1995, 
Non-Patent Literature 2: Daniela Berdnik et al, Current Biology, 12, 640-647, 2002, 
Non-Patent Literature 3: Hongyi Zhou et al, NatureGenetics, 20, 189-193 1998, 
Non-Patent Literature 4: Takuji Tanaka et al, Cancer Research, 59, 2041-2044 1999, 
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Non-Patent Literature 5: C.Sakakura et al, British Journal of Cancer, 84, 824-831 2001, 
Non-Patent Literature 6: Subrata Sen et al, Journal of the National Cancer Institute, 94, 1320-1329 
2002, 

Non-Patent Literature 7: Donghui Li et al, Clinical Cancer Research, 9, 991-997 2003, 
Non-Patent Literature 8: James R.Bischoff et al, EMBO Journal, 17, 3052-3065 1998, 
Non-Patent Literature 9: Elizabeth A. Harrington et al, Nature Medicine Advanced Online 
Publication, 2004 February 22, 

Non-Patent Literature 10: Shudong Wang et al, Jounal of Medicinal Chemistry, 47 1662-1675 
2004. 

Disclosure of the Invention 

Problems to be Overcome bv this Invention. 

(0010) 

Although there are reports of some substances inhibiting aurora 2 kinase, none having sufficient 
biological activity in therapy of disease has yet been found. The object of this invention is to put 
forward aurora 2 kinase inhibitor useful for therapy of cell proliferating disease including cancer. 

Means to Overcome these Problems 
(0011) 

This invention results from carrying out assiduous investigations looking at such a situation and the 
discovery that aminopyrimidine compounds represented by following general formula (1) and 
medicinally permissible salt, hydrate, aqueous adduct and solvate strongly inhibited protein kinase, 
in particular aurora 2 kinase, and is a compound which can act satisfactorily in vivo. This invention 
was completed on the basis of this discovery. 



(0012) 

In other words, a summary of this invention is as follows. 

(1) A compound represented by formula 
(0013) 

.[0014] / 
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[wherein, Rl and R2 are the same or different, and denote halogen atom, alkyl, hydroxy, alkoxy, 
amino, alkylamino or acylamino, 

R3 and R4 are the same or different and denote a hydrogen atom, halogen atom, alkyl, hydroxy or 
alkoxy, 

R5 denotes a hydrogen atom, alkyl or acyl, 

R6 and R7 are the same or different and denote a hydrogen atom, halogen atom, alkyl, hydroxy, 
alkoxy, amino, alkylamino, acylamino, carbamoyl, alkylcarbamoyl, carboxy, alkoxycarbonyl, 
sulphamoyl, alkyl sulphamoyl, nitro or cyano, 

R8 denotes COR10, CO2R10, CONR10R11, CSNR10R11, SO2R10 or OR10 [wherein, RIO and 
Rll are the same or different and denote -T-R12 {wherein, T may be absent or denotes 1-6C 
alkylene, 2-6C alkenylene, 2-6C alkynylene or one in which 1-3 methylenes in said alkylene, 
alkenylene, alkynylene have been replaced by C(=0)-, -C(=0)0, -OC(=0)-, -C(=0)N(R14)-, -OC 
(=0)N(R14)-, -NR14-, -N(R14)0-, N(R14)C(=0)-, -N(R14)C(=0)0-, -N(R14)C(=0)N(R15)-, -S 
(02)-, NR14S(02)-, -S(02)N(R14)-, -N(R14)C(NH)N(R15)-, oxygen atom or sulfur atom 
(wherein, R14 and R15 are the same or different, and denote hydrogen or alkyl), R12 denotes 
hydrogen, halogen atom, hydroxy, alkyl, amino, cycloalkyl, heterocycle or aryl)}, or RIO and Rll 
together with the nitrogen to which they are bonded denotes group forming 5-7 membered ring], 
R9 denotes a hydrogen atom, alkyl, hydroxy, alkoxy or acyl, and when R8 denotes OR 10, then R9 
denotes a hydrogen atom; 

or R8 and R9 together with the nitrogen atom to which they are bonded denote group forming 5-7 
membered ring]. 

and medicinally permissible salt, hydrate, aqueous adduct or solvate. 

(2) A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance 

with the aforesaid (1), wherein in the aforesaid formula (1) 

R3 and R4 may be the same or different and denote a hydrogen atom or alkyl, 

R6 and R7 are the same or different and denote a hydrogen atom, halogen atom, alkyl, hydroxy or 
alkoxy, 

R8 denotes COR10, CONR10R11, SO2R10 or OR10 (wherein, RIO and Rll are the same or 
different and denote -T-R12 {wherein, T may be absent or denotes 1-6C alkylene or the said 
alkylene wherein 1-3 methylenes have been replaced by C(=0)-, -C(=0)0, -C(=0)N(R14)-, — 
NR14-, N(R14)C(=0)-, or oxygen atom}, or RIO and Rl 1 together with the nitrogen to which they 
are bonded denotes group forming optionally substituted 5-7 membered ring which may further 
include heteroatom selected from oxygen atom, sulfur atom and NH} , 
R9 denotes a hydrogen atom, alky, or acyl, 

or R8 and R9 together with the nitrogen atom to which they are bonded denote group forming 5-7 
membered ring. 
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(3) A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance 
with the aforesaid (1) or (2) wherein Rl and R2 in the aforesaid formula (1) are the same or 
different, and denote alkyl or acylamino. 

(4) A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance 
with any of the aforesaid (l)-(3) wherein R3 and R4 in the aforesaid formula (1) respectively denote 
hydrogen atoms. 

(5) Compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance with 
any of the aforesaid (l)-(3) wherein R5 in the aforesaid formula (1) denotes a hydrogen atom. 

(6) A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance 
with any of the aforesaid (l)-(5) wherein R3 and R4 in the aforesaid formula (1) respectively denote 
hydrogen atoms, and R5 denotes a hydrogen atom. 

(7) Treatment and/or prevention agent of cancer characterised by containing aminopyrimidine 
compound represented by the aforesaid (l)-(6) or medicinally permissible salt, hydrate, aqueous 
adduct and solvate therof. 

Advantages Afforded by this Invention 
(0015) 

In accordance with this invention, it is possible to put forward cancer therapeutic drug including, as 
an active ingredient, A substance selected from the group comprising aminopyrimidine compound 
represented by the aforesaid general formula (1), medicinally permissible salt, hydrate, hydrate and 
solvate. 

Ideal form for Carrying Out the Invention 
(0016) 

Hereinafter, this invention will be described in greater detail. 
(0017) 

Below each substituent represented by the aforesaid general formula (1) of this invention is defined. 
(0018) 

As "halogen atom" represented by Rl or R2, for example fluorine atom, chlorine atom, bromine 
atom, iodine atom and the like may be proposed. 
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(0019) 

As "alkyl" represented by Rl or R2, alkyl of 1-6C (for example methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like) may be proposed, 1-3C alkyl (for 
example methyl, ethyl, propyl, isopropyl) is preferred, and methyl in particular is preferred. 

(0020) 

As "alkoxy" represented by Rl or R2, for example alkoxy of 1-6C may be proposed and specifically 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy and the like may be proposed, and 
preferably methoxy may be proposed. 

[0021] 

As "alkylamino" represented by Rl or R2, for example alkylamino of 1-6C may be proposed and 
specifically methylamino, ethylamino, n-propylamino, isopropyl-amino, n-butylamino, 
dimethylamino, diethylamino, N-methyl-N-ethylamino, pyrrolidin- 1 -yl, piperidin-l-yl are proposed, 
preferably methylamino, dimethylamino may be proposed. 

[0022] 

As "acylamino" represented by Rl or R2, for example acylamino of 1-6C may be proposed and 
specifically formylamino, acetylamino, propionyl amino, butyryl amino may be proposed, and 
preferably acetylamino may be proposed. 

[0023] 

Alkyl, alkoxy, alkylamino or acylamino represented by Rl or R2, may have a substituent. Wherein, 
as the substituent, for example alkyl of 1-6C (for example, methyl, ethyl and the like), halogen atom 
(for example fluorine atom, chlorine atom, bromine atom, iodine atom or the like), hydroxy, 1-6C 
alkoxy, oxo, carboxy, alkoxy carbonyl of 1-6C (for example tert-butoxycarbonyl and the like), acyl 
(for example, formyl and the like), acyl oxy, amino, alkylamino, dialkylamino, amido, alkyl amido, 
carbamoyl, sulphanyl, alkyl sulphanyl, sulfino, alkylsulfonyl (for example, methylsulfonyl, 
ethylsulfonyl and the like), sulphamoyl, alkyl sulphamoyl and the like may be proposed. 

[0024] 

As "halogen atom" represented by R3 or R4, the same ones may be proposed as "halogen atom" 
represented by the aforesaid Rl or R2. 

[0025] 

As "alkyl" represented by R3 or R4, same ones as in "alkyl" represented by the aforesaid Rl or R2 
may be proposed, and preferably methyl may be proposed. 
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[0026] 

As "alkoxy" represented by R3 or R4, the same ones may be proposed as "alkoxy" represented by 
the aforesaid Rl or R2. 

[0027] 

Alkyl or alkoxy represented by R3 or R4 may have a substituent. Wherein as substituent, same 
group as substituent represented by the aforesaid Rl or R2 may be proposed. 

[0028] 

As "alkyl" represented by R5, same one as in "alkyl" represented by the aforesaid Rl or R2 may be 
proposed, and preferably carbinyl may be proposed. 

[0029] 

As "acyl" represented by R5, for example acyl of 1-6C is nominated, specifically formyl, acetyl, 
propionyl, 2-methyl propionyl, butyryl and the like may be proposed, and preferably acetyl may be 
proposed. 

[0030] 

Alkyl or acyl represented by R5 may have a substituent. Wherein as substituent, same group as 
substituent represented by the aforesaid Rl or R2 may be proposed. 

[0031] 

As "halogen atom" represented by R6 and R7, same one as in "halogen atom" represented by the 
aforesaid Rl or R2 may be proposed, and preferably chlorine atom may be proposed. 

[0032] 

As "alkyl" represented by R6 and R7, same one as in "alkyl" represented by the aforesaid Rl or R2 
may be proposed, and preferably methyl may be proposed. 

[0033] 

As "alkoxy" represented by R6 and R7, same one as in "alkoxy" represented by the aforesaid Rl or 
R2 may be proposed, and preferably methoxy may be proposed. 

[0034] 

As "alkylamino" represented by R6 and R7, same one as in "alkylamino" represented by the 
aforesaid Rl or R2 may be proposed, and preferably methylamino, dimethylamino may be 
proposed. 
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[0035] 

As "acylamino" represented by R6 and R7, same ones as "acylamino" represented by the aforesaid 
Rl or R2 may be proposed. 

[0036] 

As "alkylcarbamoyl" represented by R6 and R7, for example alkylcarbamoyl of 1-6C may be 
proposed and specifically methylcarbamoyl, ethyl carbamoyl, dimethylcarbamoyl, ethylmethyl 
carbamoyl and the like may be proposed. 

[0037] 

As "alkoxycarbonyl" represented by R6 and R7, for example alkoxycarbonyl of 1-6C may be 
proposed and specifically methoxycarbonyl, ethoxycarbonyl, propoxy carbonyl, isopropoxy 
carbonyl, butoxy carbonyl, t-butoxy carbonyl and the like may be proposed. 

[0038] 

As "alkyl sulphamoyl" represented by R6 and R7, for example alkyl sulphamoyl of 1-6C may be 
proposed and specifically methyl sulphamoyl, ethyl sulphamoyl and the like may be proposed. 

[0039] 

Alkyl, alkoxy, alkylamino, acylamino, alkylcarbamoyl, alkoxycarbonyl or alkyl sulfamoyl 
represented by R6 or R7 may have a substituent. Wherein as substituent, same group as substituent 
represented by the aforesaid Rl or R2 may be proposed. 

[0040] 

As "alkyl" represented by R9, same one as in "alkyl" represented by the aforesaid Rl or R2 may be 
proposed, and preferably methyl may be proposed. 

[0041] 

As "alkoxy" represented by R9, the same ones may be proposed as "alkoxy" represented by the 
aforesaid Rl or R2. 

[0042] 

As "acyl" represented by R9, same one as in "acyl" represented by the aforesaid R4 may be 
proposed, and preferably acetyl, butyryl and benzoyl may be proposed. 

[0043] 
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Alkyl, alkoxy or acyl represented by R9 may have a substituent. Wherein as substituent, same group 
as substituent represented by the aforesaid Rl or R2 may be proposed. 

[0044] 

As for the group wherein R8 and R9 together with nitrogen atom to which they are bonded form a 
5-7 membered ring, a heteroatom selected from the oxygen atom, sulfur atom and N-R13 (R13 
denotes a hydrogen atom, alkyl, aralkyl or acyl) may be included in the 5-7 membered ring. As 5-7 
membered ring, for example, pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine, 
thiophene, furan, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, thiazole, isoxazole 
may be proposed. Moreover, 5-7 membered-ring may have a substituent. Wherein as substituent, 
same group as substituent represented by the aforesaid Rl or R2 may be proposed, and in addition, 
oxygen atom and the like may be proposed. 

[0045] 

As for the group wherein RIO and Rl 1 together with nitrogen atom to which they are bonded form 
a 5-7 membered ring, a heteroatom selected from the oxygen atom, sulfur atom and nitrogen atom 
may be included in the 5-7 membered ring. As 5-7 membered ring, for example, pyrrolidine, 
piperidine, piperazine, morpholine, thiomorpholine, thiophene, furan, pyrrole, imidazole, pyrazole, 
pyridine, pyrazine, pyrimidine, thiazole, isoxazole may be proposed. Moreover, 5-7 membered-ring 
may have a substituent. Wherein as substituent, same group as substituent represented by the 
aforesaid Rl or R2 may be proposed. 

[0046] 

As "alkyl" represented by R12, same one as in "alkyl" represented by the aforesaid Rl or R2 is 
proposed, but preferably alkyl of 1-4C is proposed, specifically example methyl, ethyl, isopropyl, 
tert-butyl, trifluoroethyl may be proposed. 

[0047] 

As "halogen atom" represented by R12, same one as in "halogen atom" represented by the aforesaid 
Rl or R2 may be proposed, and preferably chlorine atom and bromine atom may be proposed. 

[0048] 

As "cycloalkyl" represented by R12, for example cycloalkyl of 3-8C may be proposed and 
specifically cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like may be proposed, and 
preferably cyclopropyl, cyclohexyl may be proposed. 

[0049] 
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As "heterocycle" represented by R12, for example, 5 to 7 membered heteroaromatic ring or non 
heteroaromatic ring that contains 1-4 heteroatoms of 1 or 2 species selected from oxygen atom, 
sulphur atom and nitrogen atom in addition to carbon atoms may be proposed, specifically 
pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine, thiophene, furan, pyrrole, 
imidazole, pyrazole, pyridine, pyrazine, pyrimidine, thiazole, isoxazole are proposed, preferably 
piperazine, piperidine, morpholine, homo piperazine, thiophene, pyridine, thiazole may be 
proposed. 

[0050] 

As "aryl" represented by R12, monocycle or condensed ring may be proposed, for example phenyl, 
1 -naphthyl, 2-naphthyl and the like may be proposed, and preferably phenyl may be proposed. 

[0051] 

Alkyl, amino, cycloalkyl, heterocycle or aryl represented by R12 may have a substituent. Wherein 
as substituent, same group as substituent represented by the aforesaid Rl or R2 may be proposed, in 
addition heterocyclic (for example 4-methyl piperazino methyl, morpholinomethyl and the like) 
may also be proposed. 

[0052] 

As "alkyl" represented by R13, the same ones may be proposed as "alkyl" represented by the 
aforesaid Rl or R2 may be proposed. 

[0053] 

As "aralkyl" represented by R13, for example aralkyl of 7-16C may be proposed and for example 
benzyl, phenethyl, diphenylmethyl, 1 -naphthylmethyl and the like may be proposed. 

[0054] 

As "acyl" represented by R13, the same ones may be proposed as "acyl" represented by the 
aforesaid R4 

[0055] 

Alkyl, aralkyl or acyl represented by R13 may have a substituent. Wherein as substituent, same 
group as substituent represented by the aforesaid Rl or R2 may be proposed. 

[0056] 

As "alkyl" represented by R14 and R15, the same ones may be proposed as "alkyl" represented by 
the aforesaid Rl or R2. 
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[0057] 

Alkyl represented by R14 and R15 may have a substituent. Wherein as substituent, same group as 
substituent represented by the aforesaid Rl or R2 may be proposed. 

(0058) 

As embodiment of the compounds of this invention, for example the following compound may be 
proposed. 

(0059) 

Table 1. 

[0060] 
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[0061] The Japanese characters before the numbers in each case mean "Compound" 
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[0062] The Japanese characters before the numbers in each case mean "Compound' 
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[0063] [^5] The Japanese characters below mean Compound 
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[0064] The Japanese characters below mean Compound 
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[0065] Mb7] The Japanese characters below mean Compound 
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[0066] IxfbS] The Japanese characters below mean "Compound" 
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(0067) 

The Japanese characters below mean Compound 
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(0068) 

As the medicinally permissible salt in compound of general formula (1) of this invention, acid 
addition salt of inorganic acid or organic acid may be proposed. 

(0069) 

Moreover, because the compound of this invention may be present as hydrate, aqueous adduct and 
solvate, moreover these hydrate, aqueous adduct and solvate are included in this invention, too. 
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(0070) 

Compound of general formula (1) of this invention can be produced using process described below. 



(0071) 

In the following general formula, unless limited in particular, Rl, R2, R3, R4, R5, R6, R7 or R9 are 
as aforesaid. [R SUbStituentS 

Increase in 
jnumericai order 

(0072) ^ R1, R2 eta in a 



^1 II"* ""V 



Reaction 1 



\ / 



I 




Reaction 2 



N 




clockwise manner 



inn 



N here are both H 



(in 



Note : Formulae only 
low quality resolution in 
original 



(0073) 

1. Reaction 1. 

The compound of the said general formula (III) can be prepared by reacting a compound 
represented by the aforesaid general formula (IV) (Shudong Wang et al, Jounal of Medicinal 
Chemistry, 47, 1662-1675, 2004) under suitable reduction conditions, in other words in the presence 
of catalyst such as iron or the like under conditions of 60°C to 100°C in suitable acid (for example 
acetic acid or hydrochloric acid or the like) and suitable solvent (for example ethanol, dioxane, 
water or arbitrary mixed solvent of these or the like) for 0 hours 30 minutes to 6 hours. 

(0074) 

It is possible to produce compound represented by the aforesaid general formula (II) (wherein, R9 
denotes a group other than a hydrogen atom, hydroxy or alkoxy) by reacting compound represented 
by the aforesaid general formula (III) with X-R9' (wherein, R9' denotes a group with the same 
meaning as R9 except for a hydrogen atom hydroxy or alkoxy group, and X denotes a halogen atom 
or good leaving group) . 
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(0075) 

Moreover, it is possible to produce compound represented by the aforesaid general formula (II) 
(wherein, R9 does not denote a hydrogen atom, hydroxy or alkoxy) by reacting a compound 
represented by the aforesaid general formula (III) with R16-CO-R17 (wherein, R16 and R17 are the 
same or different, and denote alkyl group which may have a suitable substituent, or one of R16 and 
R17 denotes a hydrogen atom), and thereafter, adding hydrogen. 

2. Reaction 2. 

Compound represented by the aforesaid general formula (II) (wherein, R9 denotes a hydrogen atom, 
hydroxy or alkoxy) can be produced by performing a hydrogenation reaction on a compound 
represented by the aforesaid general formula (IV) in the presence of palladium-carbon (Pd-C) in a 
suitable solvent (for example methanol, ethanol, water or arbitrary mixed solvent of these or the 
like) at room temperature condition for 1 hour to 12 hours . 

(0076) 

Moreover, a compound represented by the aforesaid general formula (I) (wherein, R8 denotes 
COR10, CO2R10, CONR10R11, CSNR10R11 or SO2R10) can be produced by reacting the 
aforesaid compound represented by general formula (II) with any of the compounds X-COR10, X- 
CO2R10, R-NCO, R-NCS or X-SO2R10 (RIO is as aforesaid, and X denotes a halogen atom, 
hydroxy or good leaving group) or depending on circumstances by reacting further using a 
generally used alkylating agent. 

(0077) 

In addition, a compound represented by the following general formula (la) in which R8 in general 
formula (I) denotes OR10 can be produced by carrying out hydrogenation of a compound 
represented by the aforesaid general formula (IV) in the presence of palladium-carbon (Pd-C), 
reacting for 1 hour to 12 hours under room temperature condition in a suitable solvent (for example 
ethanol, ethanol, water or arbitrary mixed solvent of these or the like) 

(0078) 
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(0079) 

(wherein, Rl, R2, R3, R4, R5, R6, R7 or RIO has the aforesaid meaning). 
(0080) 

Moreover, in suitable circumstances, in each of the aforesaid synthetic processes, each compound 
can be made into a derivative and converted to other compound using well-known process 
applicable to the field. 

(0081) 

In each of the aforesaid synthetic processes, protection of functional group or deprotection may 
sometimes be required. Suitable protecting group can be selected according to the type of functional 
group, using well-known process applicable to the field. 

(0082) 

Salt of cyanopyridine derivative represented by general formula (1), or solvate or hydrates thereof 
can be produced from cyanopyridine derivative using well known method. 

(0083) 

Compound of general formula (1) obtained using the aforesaid method or medicinally permitted 
salt, hydrate, aqueous adduct and solvate thereof have powerful aurora 2 kinase inhibitory action 
and are useful as cancer treatment and/or prevention drug. 

(0084) 

As for the administration method when using the compound of this invention as drug, a person 
skilled in the art can select suitably. For example, both administration pathways of oral 
administration or parenteral administration such as subcutaneous injection, intravenous injection, 
intramuscular injection, intraperitoneal injection or the like can be selected. The dose can suitably 
determined in accordance with conditions such as age of patient, state of health, body weight or the 
like, or when another drug is being given at the same time, condition such as the kind of drug and 
administration frequency, or whether a desired effect can be suitably mesured when administered. 
Generally daily administered amount of effective ingredient is 0.5-300mg/kg body weight, usual 1- 
30mg/kg weight, and it can be administered in a single dose or several doses per day. 

(0085) 

Moreover, when the compound of this invention is used as a drug, it is preferably be administered 
by preparing a medicinal composition including the aforesaid effective ingredient and one or more 
drug additive. 



©Rising Sun Communications Ltd. (2007) 



http://www. risingsun. co. uk 



WO05-113550 



22 



Caution : Translation Standard is 
Post-Edited Machine Translation 



(0086) 

As medicinal composition suitable for oral administration, for example, tablet, encapsulated 
formulation, powdered drug, liquid agent, elixir agent or the like may be proposed, and as a suitable 
medicinal composition for parenteral administration, for example a medicinal composition in the 
form of sterilized liquid such as liquid agent or suspension is possible. 

(0087) 

The kind of drug additive used in the preparation of the medicinal composition is not limited in 
particular, and suitable drug additive corresponding to a form of medicinal composition can be 
selected in various ways. Drug additive may be solid or liquid, and it is possible to use for example 
solid support or liquid carrier. As example of solid support, it is possible to use capsule of ordinary 
gelatin type. Moreover, for example, it can be tabletted together with one or more or drug additive 
or without using drug additive; or effective ingredient is prepared as powder, and encapsulated. In 
general these capsules, tablet, powder can include effective ingredient of 5-95 wt.% and preferably 
5-90 wt.% with respect to total weight of a drug, and administration unit form may contain 5- 
500mg, preferably 25-250mg of effective ingredient. As liquid carrier, water, mineral oil, oil of 
animal or plant source such as peanut oil, soya bean oil, sesame oil or the like or synthetic oil is 
used. 

(0088) 

Moreover, generally, physiological saline, dextrol or similar sucrose solution, glycol species such as 
ethylene glycol, propylene glycol, polyethyleneglycol and the like are preferable as the liquid 
carrier, and particularly in the case of the injectable liquid using physiological saline, the 
preparation is usually carried out so that the effective ingredient is included at 0.5-20%, preferably 
1-10% by weight. 

Examples 
(0089) 

Hereinafter, this invention will be further described in greater detail by Production Example, 
Example and Pharmacology Test Example. However, this invention is not limited to these 
descriptions. Moreover, 1H-NMR was measured in DMSO-d6 at 300MHz or 400MHz, unless 
otherwise stated. For the chemical shift value of 1H-NMR, tetramethylsilane (TMS) was used as 
internal standard and the relative delta value is shown as parts per million (ppm). Coupling constant 
are shown in Hertz (Hz) for the evident multiplicity, and shown as s (singlet), d (doublet), t (triplet), 
q (quartet), m (multiplet), dd (double doublet), brs (broad singlet). The column chromatography was 
carried out using silica gel made by Fuji Silysia Chemicals made by Merck Corp.. 

(0090) 



©Rising Sun Communications Ltd. (2007) 



http://www. risingsun. co. uk 



WO05-113550 



23 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Production Example 1 . 
3-nitrophenyl guanidine. 

4N hydrochloric acid /1,4,-dioxane solution (63 mL) was added under ice cooling to 3-nitroaniline 
(20.0 g, 0.15 mole) and cyanamide (10. 7g) dissolved in 1,4,-dioxane (150 mL) and the mixture was 
stirred at 80°C for four hours. 6N sodium hydroxide aqueous solution (50.7 mL) was added under 
ice cooling to the reaction liquid, and thereafter, 1,4,-dioxane was eliminated by distillation under 
reduced pressure. The precipitate was recovered by filtration, and it washed with water, and 3- 
nitrophenyl guanidine (23.8 g, 91 %) was obtained by drying under reduced pressure at 60°C. 
1H-NMR: 7.60 (1H, m), 7.52 (1H, brs), 7.39 (1H, dd, 8Hz, 8 Hz), 7.16 (1H, d, J = 8 Hz), 5.41 (4H, 
brs). 

(0091) 

Production Example 2. 

3-dimethylamino-l-f2.4-dimethyl thiazol-5-yl) propenone. 

5-acetyl-2,4-dimethyl thiazole (20.0 g, 0.13 mole) was dissolved in 85 ml ethanol and N,N- 
dimethylformamide dimethylacetal (85.6 mL) was added and was heated under reflux for four 
hours. The reaction liquid was concentrated under reduced pressure, and 3-dimethylamino-l-(2,4- 
dimethyl thiazol-5-yl) propenone (18.9 g, 70 %) was obtained by adding diethyl ether to the residue, 
and recovering the precipitated crystals by filtration. 

1H-NMR: 7.64 (1H, d, J = 12 Hz), 5.32 (1H, d, J = 12 Hz), 3.13 (3H, brs), 2.58 (3H, brs), 2.58 (3H, 
s), 2.55 (3H, s). 

(0092) 

Production Example 3. 

(4-[2.4-dimethvl thiazol-5-vl] pvrimidin-2-vlVG-nitro phenyl) amine. 

3-dimethylamino-l-(2,4-dimethyl thiazol-5-yl) propenone (20.0 g, 0.095 mole) and 3-nitrophenyl 
guanidine (18.8 g) dissolved in 2-methoxy ethanol (400 mL) were heated under reflux for 20 hours. 
The reaction liquid was concentrated under reduced pressure, ethyl acetate was added to the residue, 
the precipitated crystals were recovered by filtration and (4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2- 
yl)-(3-nitro phenyl) amine (22.5 g, 72 %) was obtained . 

1H-NMR: 10.20 (1H, s), 8.92 (1H, m), 8.61 (1H, d, J = 5 Hz), 8.08 (1H, m), 7.82 (1H, m), 7.59 (1H, 
dd, J = 8Hz, 8 Hz), 7.20 (1H, d, J = 5 Hz), 2.67 (3H, s), 2.66 (3H, s). 

(0093) 

Production Example 4. 

N-(4-[2.4-dimethvl thiazol-5-vl] pvrimidin-2-vP) benzene- L3 -diamine. 

Acetic acid (50 mL) suspension of iron powder (8.5 g) was stirred at 60°C for 30 minutes, and 
thereafter, water (150 mL) and a 1,4,-dioxane (500 mL) solution of (4-[2,4-dimethyl thiazol-5-yl] 
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pyrimidin-2-yl) (3-nitro phenyl) amine (lO.Og, 30.5 mmol) were added, and the mixture was stirred 
at 60°C for one hour. After cooling, the reaction liquid was filtered, and the filtrate was extracted 
with ethyl acetate, and the organic layer was washed with saturated aqueous sodium bicarbonate 
solution and was dried with magnesium sulfate, and thereafter the solvent was eliminated by 
distillation under reduced pressure. N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene-1,3- 
diamine (8.2 g, 90 %) was obtained by adding diisopropyl ether to the residue, and recovering the 
precipitated crystals by filtration. 

1H-NMR: 9.31 (1H, s), 8.47 (1H, d, J = 5 Hz), 7.01 (2H, m), 6.92 (2H, m), 6.22 (1H, m), 4.92 (2H, 
s), 2.65 (3H, s), 2.63 (3H, s). 

(0094) 

Example 1. Compound 1 of Table 1. 

10 % palladium carbon (0.50 g) was added to N,N-dimethylformamide (100 mL) solution of (4- 
[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) -(3-nitro phenyl) amine (5.00g, 15.3 mmol) obtained by 
Production Example 3, and the mixture was stirred at room temperature under a hydrogen gas 
atmosphere for six hours 30 minutes. The reaction liquid was filtered, and water was added to 
filtrate, and extraction was carried out with ethyl acetate and was dried with magnesium sulfate, and 
thereafter the solvent was eliminated by distillation under reduced pressure. N-(3-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidine-2-ylamino) phenyl) hydroxylamine (2.05 g, 43 %) was obtained by adding 
ethyl acetate and n-hexane to the residue, and recovering the precipitated crystals by filtration. 
1H-NMR: 9.48 (1H, s), 8.49 (1H, d, J = 5 Hz), 8.22 (1H, d, J = 2 Hz), 8.18 (1H, s), 7.38 (1H, s), 
7.18 (1H, d, J = 8 Hz), 7.05 (2H, m), 6.46 (1H, d, J = 8 Hz), 2.65 (3H, s), 2.63 (3H, s). 

(0095) 

Example 2. Compound 2 of Table 1. 

Acetyl chloride (25ul) was added to tetrahydrofuran (5 mL) solution of triethylamine (53ul) and N- 
(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) hydroxylamine (0.1 Og, 0.32 mmol) 
obtained in Example 1 , and it was stirred for three hours. Water was added to the reaction liquid, 
and extraction was carried out with ethyl acetate and was dried with magnesium sulfate, and 
thereafter the solvent was eliminated by distillation under reduced pressure. The residue was 
purified using silica gel chromatography (eluted with ethyl acetate) and N-(3-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-N-hydroxyacetamide (0.04 g, 35 %) was obtained by 
crystallising it from acetic acid ethyl ester. 

1H-NMR: 10.52 (1H, s), 9.71 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.01 (1H, s), 7.61 (1H, m), 7.26 (2H, 
m), 7.09 (1H, d, J = 5 Hz), 2.65 (3H, s), 2.64 (3H, s), 2.20 (3H, s). 

(0096) 

Example 3. Compound 3 of Table 1. 
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Acetyl chloride (48ul) was added to tetrahydrofuran (5 mL) solution of triethylamine (98ul) and N- 
(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) hydroxylamine (0.1 Og, 0.32 mmol) 
obtained in Example 1 , and it was stirred for three hours. Water was added to the reaction liquid, 
and extraction was carried out with ethyl acetate and was dried with magnesium sulfate, and 
thereafter the solvent was eliminated by distillation under reduced pressure. The residue was 
purified using silica gel chromatography (eluted with ethyl acetate) and N-acetyl-N-(3-(4-[2,4- 
dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide (0.05 g, 42 %) was obtained by 
crystallising it from ether. 

1H-NMR: 9.85 (1H, s), 8.55 (1H, d, J = 5 Hz), 7.97 (1H, brs), 7.76 (1H, d, J = 8 Hz), 7.38 (1H, dd, J 
= 8Hz, 8 Hz), 7.13 (1H, d, J = 5 Hz), 7.09 (1H, d, J = 8 Hz), 2.65 (3H, s), 2.64 (3H, s), 2.23 (3H, s), 
2.06 (3H, s). 

(0097) 

Example 4. Compound 4 of Table 1. 

Using N-butyryl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-N- 
hydroxy butanamide was obtained by the same procedures as in the process for production of 
Compound 2 of Table 1. 

1H-NMR: 10.40 (1H, s), 9.71 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.04 (1H, s), 7.59 (1H, d, J = 7 Hz), 
7.28 (2H, m), 7.09 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 1.61 (2H, m), 0.94 (3H, J = 8 Hz). 

(0098) 

Example 5. Compound 5 of Table 1. 

Using N-butyryl chloride, N-butyryl oxy-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl) butanamide was obtained by the same procedures as in the process for production of 
Compound 3 of Table 1. 

1H-NMR: 9.87 (1H, s), 8.55 (1H, d, J = 5 Hz), 8.01 (1H, s), 7.74 (1H, d, J = 7 Hz), 7.39 (1H, m), 
7.14 (1H, d, J = 5 Hz), 7.07 (1H, d, J = 8 Hz), 2.64 (6H, s), 2.28 (2H, m), 1.58 (4H, m), 0.90 (6H, 
m). 

(0099) 

Example 6. Compound 6 of Table 1. 

Using benzoyl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-N- 
hydroxybenzamide was obtained by the same procedures as in the process for production of 
Compound 2 of Table 1. 

1H-NMR: 10.63 (1H, s), 9.77 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.12 (1H, s), 7.65 (2H, m), 7.59 (1H, 
m), 7.43 (3H, m), 7.29 (1H, dd, J = 8Hz, 8 Hz), 7.13 (1H, d, J = 9 Hz), 7.10 (1H, d, J = 5 Hz), 2.63 
(3H, s), 2.58 (3H, s). 
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(0100) 

Example 7. Compound 7 of Table 1. 

Using benzoyl chloride, N-benzoyloxy-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl) benzamide was obtained by the same procedures as in the process for production of 
Compound 3 of Table 1. 

1H-NMR: 9.86 (1H, s), 8.50 (1H, d, J = 5 Hz), 8.15 (1H, s), 8.02 (2H, d, J = 7 Hz), 7.76 (1H, t, J = 
8 Hz), 7.66 (1H, m), 7.60 (4H, m), 7.45 (1H, m), 7.38 (2H, m), 7.31 (1H, dd, J = 8Hz, 8 Hz), 7.12 
(1H, d, J = 5 Hz), 7.01 (1H, d, J = 8 Hz), 2.63 (3H, s), 2.61 (3H, s). 

(0101) 

Example 8. Compound 8 of Table 1. 

Acetyl chloride (0.08 mL) was added to tetrahydrofuran (10 mL) solution of triethylamine (0.17 
mL) and N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,3 -diamine (0.30g, 1.01 mmol) 
obtained in Production Example 4, and it was left to stand at room temperature overnight. Water 
was added to the reaction liquid, and extraction was carried out with ethyl acetate and was dried 
with magnesium sulfate, and thereafter the solvent was eliminated by distillation under reduced 
pressure. N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide (0.23 g, 67 
%) was obtained by adding ethyl acetate to the residue, and recovering the precipitated crystals by 
filtration. 

1H-NMR: 9.83 (s, 1H), 9.61 (s, 1H), 8.50 (d, 1H, J = 5 Hz), 7.84 (s, 1H), 7.52 (m, 1H), 7.20 (m, 
2H), 7.06 (d, IH, J = 5 Hz), 2.65 (s, 3H), 2.63 (s, 3H), 2.04 (3H, s). 

(0102) 

Example 9. Compound 9 of Table 1. 

Using N-butyryl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
butanamide was obtained by the same procedures as in the process for production of Compound 8 
of Table 1. 

1H-NMR: 9.77 (1H, s), 9.60 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.90 (1H, s), 7.47 (1H, m), 7.21 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 2.28 (2H, t, J = 7 Hz), 1.62 (2H, m), 0.93 (3H, 
t, J = 7 Hz). 

(0103) 

Example 10. Compound 10 of Table 1. 

Using isobutyryl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
isobutanamide was obtained by the same procedures as in the process for production of Compound 
8 of Table 1. 

1H-NMR: 9.72 (1H, s), 9.60 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.95 (1H, s), 7.44 (1H, m), 7.20 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 2.62 (1H, m), 1.10 (6HJ = 6 Hz). 
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(0104) 

Example 11. Compound 11 of Table 1. 

Using benzoyl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
benzamide was obtained by the same procedures as in the process for production of Compound 8 of 
Table 1. 

1H-NMR: 10.21 (1H, s), 9.67 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.15 (1H, s), 7.96 (2H, d, J = 7 Hz), 
7.55 (4H, m), 7.29 (2H, m), 7.07 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.60 (3H, s). 

(0105) 

Example 12. Compound 12 of Table 1. 

Using phenylacetyl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
phenylacetamide was obtained by the same procedures as in the process for production of 
Compound 8 of Table 1. 

1H-NMR: 10.07 (1H, s), 9.62 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.89 (1H, s), 7.50 (1H, m), 7.34 (4H, 
m), 7.24 (3H, m), 7.06 (1H, d, J = 5 Hz), 3.64 (2H, s), 2.63 (3H, s), 2.63 (3H). 

(0106) 

Example 13. Compound 13 of Table 1. 

3-phenyl propionyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-3 -phenyl propion amide was obtained by the same procedures as in the process 
for production of Compound 8 of Table 1. 

1H-NMR: 9.81 (1H, s), 9.59 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.87 (1H, s), 7.50 (1H, d, J = 7 Hz), 
7.26 (7H, m), 7.06 (1H, d, J = 5 Hz), 2.92 (2H, t, J = 8 Hz), 2.63 (6H, s), 2.62 (m). 

(0107) 

Example 14. Compound 14 of Table 1. 

Cyclopropane carbonyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) cyclopropane carboxamide was obtained by the same procedures as in the process 
for production of Compound 8 of Table 1. 

1H-NMR: 10.08 (1H, s), 9.60 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.89 (1H, s), 7.49 (1H, m), 7.21 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 2.65 (3H, s), 2.63 (3H, s), 1.82 (1H, m), 0.79 (4Hm). 

(0108) 

Example 15. Compound 15 of Table 1. 

Cyclohexane carbonyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) cyclohexane carboxamide was obtained by the same procedures as in the process 
for production of Compound 8 of Table 1. 
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1H-NMR: 9.70 (1H, s), 9.59 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.94 (1H, s), 7.43 (1H, m), 7.20 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 2.35 (1H, m), 1.78 (4Hm), 1.65 (1H, m), 1.42 
(2H,m), 1.23 (3H,m). 

(0109) 

Example 16. Compound 16 of Table 1. 

Valeryl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
pentanamide was obtained by the same procedures as in the process for production of Compound 8 
of Table 1. 

1H-NMR: 9.77 (1H, s), 9.60 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.89 (1H, s), 7.47 (1H, m), 7.21 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 2.31 (2H, t, J = 8 Hz), 1.58 (2H, m), 1.33 (2H, 
m), 0.91 (3H, t,J = 8Hz). 

(0110) 

Example 17. Compound 17 of Table 1. 

N-octanoyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl) octanamide was obtained by the same procedures as in the process for production of 
Compound 8 of Table 1. 

1H-NMR: 9.76 (1H, s), 9.60 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.89 (1H, s), 7.48 (1H, m), 7.21 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 2.30 (2H, t, J = 8 Hz), 1.59 (2H, m), 1.29 (8H, 
m), 0.86 (3H, t, J = 7 Hz). 

(0111) 

Example 18. Compound 18 of Table 1. 

2-thiophenecarbonyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-2-thiophene carboxamide was obtained by the same procedures as in the process 
for production of Compound 8 of Table 1. 

1H-NMR: 10.19 (1H, s), 9.69 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.11 (1H, s), 8.04 (1H, d, J = 4 Hz), 
7.85 (1H, d, J = 6 Hz), 7.54 (1H, m), 7.28 (2H, m), 7.23 (1H, m), 7.08 (1H, d, J = 5 Hz), 2.64 (3H, 
s), 2.60 (3H, s). 

(0112) 

Example 19. Compound 19 of Table 1. 

2-thiophene acetyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-2-(2-thienyl) acetamide was obtained by the same procedures as in the process for 
production of Compound 8 of Table 1. 

1H-NMR: 10.11 (1H, s), 9.64 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.90 (1H, s), 7.51 (1H, m), 7.39 (1H, 
m), 7.23 (2H, m), 7.07 (1H, d, J = 5 Hz), 6.99 (2H, m), 3.88 (2H, s), 2.64 (3H, s), 2.63 (3H, s). 
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(0113) 

Example 20. Compound 20 of Table 1. 

Picolinoyl chloride hydrochloride (0.20 g) was added to etrahydrofuran (10 mL) solution of 
triethylamine (0.32 mL) and N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,3 -diamine 
(0.30g, 1.01 mmol) obtained in Production Example 4, and the mixture was stirred at room 
temperature for three hours. Iced water was added to the reaction liquid, and N-(3-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidine-2-ylamino) phenyl) pyridine-2-carboxamide (0.30 g, 74 %) was obtained 
by recovering the precipitated crystals by filtration. 

1H-NMR: 10.44 (1H, s), 9.71 (1H, s), 8.76 (1H, d, J = 4 Hz), 8.53 (1H, d, J = 5 Hz), 8.25 (1H, s), 
8.18 (1H, d, J = 8 Hz), 8.09 (1H, m), 7.69 (1H, m), 7.52 (2H, m), 7.30 (1H, dd, J = 8Hz, 8 Hz), 7.09 
(1H, d, J = 5 Hz), 2.65 (3H, s), 2.63 (3H, s). 

(0114) 

Example 21. Compound 21 of Table 1. 

Nicotinoyl chloride hydrochloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) pyridine-3-carboxamide was obtained by the same procedures as in the process 
for production of Compound 20 of Table 1. 

1H-NMR: 10.41 (1H, s), 9.71 (1H, s), 9.12 (1H, d, J = 2 Hz), 8.77 (1H, m), 8.52 (1H, d, J = 5 Hz), 
8.29 (1H, m), 8.15 (1H, m), 7.57 (2H, m), 7.31 (2H, m), 7.08 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.61 
(3H, s). 

(0115) 

Example 22. Compound 23 of Table 1. 

BOP reagent (benzotriazol-l-yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (0.18 g) 
was added to N,N-dimethyl form amide (5 mL) solution of diisopropyl ethylamine (70ul), 5-methyl- 
2-thiophencarboxylic acid (53 mg), and N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 
1,3-diamine (0.1 Og, 0.34 mmol) obtained in Production Example 4, and it was left to stand at room 
temperature overnight. Water was added to the reaction liquid, and extraction was carried out with 
ethyl acetate and was dried with magnesium sulfate, and thereafter the solvent was eliminated by 
distillation under reduced pressure. The residue was purified using silica gel chromatography 
(eluted with ethyl acetate : n-hexane = 2:1) and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-(5-methyl thiophene e)-2-carboxamide (0.09 g, 65 %) was obtained by adding 
ethyl acetate and n-hexane, and recovering the precipitated crystals by filtration. 
1H-NMR: 10.06 (1H, s), 9.67 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.08 (1H, s), 7.84 (1H, m), 7.53 (1H, 
m), 7.26 (2H, m), 7.08 (1H, d, J = 5 Hz), 6.92 (1H, m), 2.64 (3H, s), 2.61 (3H, s). 

(0116) 
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Example 23. Compound 25 of Table 1. 

2,4-dimethyl thiazole-5-carboxylic acid was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl)-(2,4-dimethyl thiazole)-5-carboxamide was obtained by the same 
procedures as in the process for production of Compound 23 of Table 1. 

1H-NMR: 10.02 (1H, s), 9.68 (1H, s), 8.51 (1H, d, J = 5 Hz), 8.06 (1H, s), 7.52 (1H, m), 7.23 (2H, 
m), 7.08 (1H, d, J = 5 Hz), 2.66 (3H, s), 2.63 (3H, s), 2.62 (3H, s), 2.55. 

(0117) 

Example 24. Compound 27 of Table 1. 

Chloroacetyl chloride was used, and 2-chloro-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) acetamide was obtained by the same procedures as in the process for production 
of Compound 8 of Table 1. 

1H-NMR: 10.21 (1H, s), 9.69 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.92 (1H, s), 7.54 (1H, m), 7.24 (2H, 
m), 7.08 (1H, d, J = 5 Hz), 4.25 (2H, s), 2.65 (3H, s), 2.64 (3H, s). 

(0118) 

Example 25. Compound 28 of Table 1. 

Methanesulfonyl chloride (86ul) was added to tetrahydrofuran (10 mL) solution of triethylamine 
(0.17 mL) and N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,3-diamine (0.30g, 1.01 
mmol) obtained in Production Example 4, and it was left to stand at room temperature for three 
hours. Water was added to the reaction liquid, and extraction was carried out with ethyl acetate and 
was dried with magnesium sulfate, and thereafter the solvent was eliminated by distillation under 
reduced pressure. N-(3 -(4- [2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) methane 
sulfonamide (0.29 g, 76 %) was obtained by adding diisopropyl ether to the residue, and recovering 
the precipitated crystals by filtration. 

1H-NMR: 9.68 (1H, s), 9.65 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.61 (1H, m), 7.57 (1H, m), 7.25 (1H, 
dd, J = 8Hz, 8 Hz), 7.08 (1H, d, J = 5 Hz), 6.83 (1H, m), 3.00 (3H, s), 2.65 (3H, s), 2.64 (3H, s). 

(0119) 

Example 26. Compound 29 of Table 1. 

N-butane sulphonyl chloride was used, and N-(3 -(4- [2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) butane sulfonamide was obtained by the same procedures as in the process for 
production of Compound 28 of Table 1. 

1H-NMR: 9.67 (2H, s), 8.50 (1H, d, J = 5 Hz), 7.57 (2H, m), 7.23 (1H, dd, J = 8Hz, 8 Hz), 7.08 
(1H, d, J = 5 Hz), 6.82 (1H, d, J = 7 Hz), 3.09 (2H, t, J = 8 Hz), 1.67 (2H, m), 1.35 (2Hm), 0.83 (3H, 
t, J = 8 Hz). 

(0120) 
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Example 27. Compound 30 of Table 1. 

Benzenesulphonyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) benzenesulphonamide was obtained by the same procedures as in the process for 
production of Compound 28 of Table 1. 

1H-NMR: 10.18 (1H, s), 9.62 (1H, s), 8.49 (1H, d, J = 5 Hz), 7.80 (2H, d, J = 7 Hz), 7.53 (5H, m), 
7.12 (1H, dd, J = 8Hz, 8 Hz), 7.06 (1H, d, J = 5 Hz), 6.68 (1H, d, J = 8 Hz), 2.65 (3H, s), 2.62 (3H, 
s). 

(0121) 

Example 28. Compound 31 of Table 1. 

Potassium carbonate (70 mg) and catalytic quantity of potassium iodide were added to N,N- 
dimethylformamide solution (5 mL) of morpholine (47ul) and N-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl)-2-chloroacetamide (0.1 Og, 0.27 mmol) obtained in Example 26, and 
the mixture was stirred at 80°C for two hours. Water was added to the reaction liquid, and 
extraction was carried out with ethyl acetate and was dried with magnesium sulfate, and thereafter 
the solvent was eliminated by distillation under reduced pressure. The residue was purified using 
silica gel chromatography (eluted with chloroform:methanol =19:1) and N-(3-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-2-morpholine-4-yl acetamide (0.11 g, 96 %) was 
obtained. 

1H-NMR: 9.61 (1H, s), 9.60 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.92 (1H, s), 7.49 (1H, d, J = 8 Hz), 
7.24 (2H, m), 7.07 (1H, d, J = 5 Hz), 3.64 (4H, m), 3.13 (2H, s), 2.64 (3H, s), 2.64 (3H, s), 2.53 
(4H, m). 

(0122) 

Example 29. Compound 32 of Table 1. 

Ethanolamine was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-2- 
(2-hydroxyethyl amino) acetamide was obtained by the same procedures as in the process for 
production of Compound 31 of Table 1. Thereafter, hydrochloride was made by treating with 4N 
hydrochloric acid / ethyl acetate. 

1H-NMR: 10.48 (1H, s), 9.72 (1H, s), 8.94 (2H, brs), 8.51 (1H, d, J = 5 Hz), 7.91 (1H, s), 7.58 (1H, 
m), 7.26 (2H, m), 7.09 (1H, d, J = 5 Hz), 3.71 (2H, t, J = 5 Hz), 3.10 (2H, m)2.66 (3H, s), 2.64 (3H, 
s). 

(0123) 

Example 30. Compound 33 of Table 1. 

1-t-butoxycarbonyl piperazine was used, and 2-(4-t-butoxycarbonyl piperazine-l-yl)-N-(3-(4-[2,4- 
dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide was obtained by the same 
procedures as in the process for production of Compound 31 of Table 1. 
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1H-NMR: 9.60 (2H, s), 8.50 (1H, d, J = 5 Hz), 7.92 (1H, s), 7.49 (1H, d, J = 8 Hz), 7.24 (2H, m), 
7.07 (1H, d, J = 5 Hz), 3.37 (4H, m), 3.16 (2H, s), 2.63 (6H, s), 1.40 (9H). 

(0124) 

Example 31. Compound 35 of Table 1. 

Methoxyacetyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl)-2-methoxy acetamide was obtained by the same procedures as in the process for production 
of Compound 8 of Table 1. 

1H-NMR: 9.62 (1H, s), 9.59 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.97 (1H, s), 7.51 (1H, d, J = 8 Hz), 
7.24 (2H, m), 7.07 (1H, d, J = 5 Hz), 4.00 (2H, s), 3.39 (3H, s), 2.64 (3H, s)2.63 (3H, s). 

Example 32. Compound 36 of Table 1. 

Phenylmethane sulphonyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) phenylmethane sulfonamide was obtained by the same procedures as in the 
process for production of Compound 28 of Table 1. 

1H-NMR: 9.79 (1H, s), 9.70 (1H, s), 8.52 (1H, d, J = 5 Hz), 7.61 (2H, m), 7.35 (3H, m), 7.31 (2H, 
m), 7.25 (1H, dd, J = 8Hz, 8 Hz), 7.09 (1H, d, J = 5 Hz), 6.81 (1H, m), 4.47 (2H, s), 2.64 (3H, s), 
2.62 (3H, s). 

(0125) 

Example 33. Compound 37 of Table 1. 

4-bromo butyryl chloride was used, and 4-bromo-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) butanamide was obtained by the same procedures as in the process for production 
of Compound 8 of Table 1. 

1H-NMR: 9.89 (1H, s), 9.62 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.90 (1H, s), 7.49 (1H, m), 7.22 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 3.60 (2H, t, J = 6 Hz), 2.65 (3H, s), 2.63 (3H, s), 2.12 (2H, m). 

(0126) 

Example 34. Compound 38 of Table 1. 

N-t-butoxycarbonyl glycine was used, and 2-(t-butoxycarbonyl amino)-N-(3-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide was obtained by the same procedures as in 
the process for production of Compound 23 of Table 1. 

1H-NMR: 9.80 (1H, s), 9.64 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.87 (1H, s), 7.52 (1H, m), 7.23 (2H, 
m), 7.06 (1H, d, J = 5 Hz), 6.99 (1H, t, J = 5 Hz), 3.73 (2H, d, J = 5 Hz), 2.65 (3Hs), 2.63 (3H, s), 
1.40 (9H, s). 

(0127) 

Example 35. Compound 39 of Table 1. 
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N-t-butoxycarbonyl-|3-alanine was used, and 3-(t-butoxycarbonyl amino)-N-(3-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidine-2-ylamino) phenyl) propanamide was obtained by the same procedures as 
in the process for production of Compound 23 of Table 1 . 

1H-NMR: 9.85 (1H, s), 9.62 (1H, s) 5 8.50 (1H, d, J = 5 Hz), 7.88 (1H, s), 7.50 (1H, d, J = 7 Hz), 
7.21 (2H, m), 7.06 (1H, d, J = 5 Hz), 6.82 (1H, m), 3.22 (2H, dd, J = 6.13 Hz), 2.65 (3H, s), 2.63 
(3H, s), 1.38 (9H, s). 

(0128) 

Example 36. Compound 40 of Table 1. 

N-t-butoxycarbonyl-y-amino butanoic acid was used, and 4-(t-butoxycarbonyl amino)-N-(3-(4-[2,4- 
dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) butanamide was obtained by the same 
procedures as in the process for production of Compound 23 of Table 1. 

1H-NMR: 9.80 (1H, s), 9.61 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.89 (1H, s), 7.48 (1H, d, J = 7 Hz), 
7.21 (2H, m), 7.06 (1H, d, J = 5 Hz), 6.83 (1H, m), 2.97 (2H, dd, J = 6.13 Hz), 2.64 (3H, s), 2.63 
(3H, s), 2.30 (2H, t, J = 7 Hz), 1.70 (2H, m), 1.38 (9H, s). 

(0129) 

Example 37. Compound 41 of Table 1. 

4N hydrochloric acid /1,4,-dioxane (5 mL) was added to 1,4,-dioxane (10 mL) solution of 2-(t- 
butoxycarbonyl amino)-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
acetamide (0.3 lg, 0.68 mmol) obtained in Example 34, and it was left to stand at room temperature 
overnight. The reaction liquid was concentrated under reduced pressure, and ethyl acetate was 
added to the residue, and 2-amino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl) acetamide • hydrochloride (0.25 g, 94 %) was obtained by recovering the precipitate which 
formed by filtration. 

1H-NMR: 10.50 (1H, s), 9.78 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.21 (3H, brs), 7.90 (1H, s), 7.58 (1H, 
m), 7.28 (2H, m), 7.10 (1H, d, J = 5 Hz), 3.78 (2H, m), 2.67 (3H, s), 2.65 (3H, s). 

(0130) 

Example 38. Compound 42 of Table 1. 

3-(t-butoxycarbonyl amino)-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
propanamide obtained in Example 35 was used, and 3-amino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl) propanamide was obtained by the same procedures as in the process 
for production of Compound 4 1 of Table 1 . 

1H-NMR: 10.11 (1H, s), 9.68 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.88 (4H, m), 7.52 (1H, d, J = 8 Hz), 
7.26 (2H, m), 7.08 (1H, d, J = 5 Hz), 3.08 (2H, m), 2.73 (2H, t, J = 7 Hz), 2.66 (3H, s), 2.64 (3H, s). 

(0131) 
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Example 39. Compound 43 of Table 1. 

4-(t-butoxycarbonyl amino)-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) 
butanamide obtained in Example 36 was used, and 4-amino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl) butanamide was obtained by the same procedures as in the process 
for production of Compound 41 of Table 1. 

1H-NMR: 9.96 (1H, s), 9.65 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.89 (4H, m), 7.51 (1H, d, J = 8 Hz), 
7.23 (2H, m), 7.07 (1H, d, J = 5 Hz), 2.85 (2H, m), 2.66 (3H, s), 2.64 (3H, s), 2.44 (2H, t, J = 7 Hz), 
1.87 (2H, m). 

(0132) 

Example 40. Compound 47 of Table 1. 

Using 2,2,2-trifluoroethane sulphonyl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-(2,2,2-trifluoroethane) sulfonamide was obtained by the same procedures as in the 
process for production of Compound 28 of Table 1. 

1H-NMR: 10.37 (1H, s), 9.69 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.67 (1H, m), 7.58 (1H, m), 7.27 (1H, 
dd, J = 8Hz, 8 Hz), 7.09 (1H, d, J = 5 Hz), 6.84 (1H, dd, J = 6.8 Hz), 4.46 (2H, J = 9 Hz), 2.65 (3H, 
s), 2.64 (3H, s). 

(0133) 

Example 41. Compound 48 of Table 1. 

Phenyl isocyanate (40ul) was added to dichloromethane (5 mL) solution of the N-(4-[2,4-dimethyl 
thiazol-5-yl] pyrimidin-2-yl) benzene- 1,3 -diamine (0.10g, 0.34 mmol) obtained in production 
Example 4, and it was left to stand at room temperature overnight. The reaction liquid was 
concentrated under reduced pressure, and ethyl acetate was added to the residue, and N-(3-(4-[2,4- 
dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-N'-phenyl urea (0.1. g, 71 %) was obtained 
by recovering the precipitated crystals by filtration. 

1H-NMR: 9.62 (1H, s), 8.64 (1H, s), 8.55 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.74 (1H, s), 7.45 (3H, m), 
7.28 (2H 5 m), 7.20 (2H, m), 7.07 (1H, d, J = 5 Hz), 6.96 (1H, t, J = 7 Hz), 2.64 (3H, s), 2.62 (3H, s). 

(0134) 

Example 42. Compound 49 of Table 1. 

Isocyanic acid acetic acid ethyl (sic) was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine- 
2-ylamino) phenyl)-N'-ethoxycarbonylmethyl urea was obtained by the same procedures as in the 
process for production of Compound 48 of Table 1. 

1H-NMR: 9.56 (1H, s), 8.67 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.62 (1H, s), 7.41 (1H, m), 7.15 (2H, 
m), 7.05 (1H, d, J = 5 Hz), 6.46 (1H, t, J = 6 Hz), 4.12 (2H, q, J = 7 Hz), 3.87 (2Hd.J= 6 Hz), 2.65 
(3H, s), 2.63 (3H, s), 1.21 (t, J = 7 Hz). 
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(0135) 

Example 43. Compound 50 of Table 1. 

4M lithium hydroxide aqueous solution (0.59 mL) was added to tetrahydrofuran (6 mL) and 
methanol (4 mL) solution of the N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl)-N'-ethoxycarbonylmethyl urea (0.20g, 0.47 mmol) obtained in Example 42, and the mixture 
was stirred at 60°C for 30 minutes. The reaction liquid was cooled to room temperature, and 
thereafter, water and IN hydrochloric acid aqueous solution were added, and liquid property was 
made acidic, and it was left to stand at room temperature. (3-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl) ureido) acetic acid (0.17 g, 91 %) was obtained by recovering the 
precipitate which formed by filtration. 

1H-NMR: 12.52 (1H, brs), 9.55 (1H, s), 8.64 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.61 (1H, s), 7.39 (1H, 
m), 7.16 (2H, m), 7.05 (1H, d, J = 5 Hz), 6.37 (1H, t, J = 6 Hz), 3.80 (2H, d, J = 6 H), 2.65 (3H, s), 
2.64 (3H, s). 

(0136) 

Example 44. Compound 51 of Table 1. 

3,3,3-trifluoro propionic acid was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-(3,3,3-trifluoropropane) amide was obtained by the same procedures as in the 
process for production of Compound 23 of Table 1. 

1H-NMR: 10.20 (1H, s), 9.69 (1H, s), 8.52 (1H, d, J = 5 Hz), 7.92 (1H, s), 7.54 (1H, d, J = 8 Hz), 
7.25 (2H, m), 7.08 (1H, d, J = 5 Hz), 3.51 (2H, q, J = 9 Hz), 2.64 (3H, s), 2.64 (3H, s). 

(0137) 

Example 45. Compound 52 of Table 1. 

BOP reagent (benzotriazol-l-yloxy) (0.18 g) was added to N,N-dimethyl formamide (5 mL) 
solution of diisopropyl ethylamine (140ul), 4-(dimethylamino) butanoic acid hydrochloride (62 
mg), and N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,3 -diamine (0.1 Og, 0.34 mmol) 
obtained in Production Example 4, and it was left to stand at room temperature overnight. Water 
was added to the reaction liquid, and extraction was carried out with ethyl acetate and was dried 
with magnesium sulfate, and thereafter the solvent was eliminated by distillation under reduced 
pressure. The residue was dissolved in ethyl acetate, and thereafter, 4N hydrochloric acid / ethyl 
acetate solution was added, and the solvent was eliminated by distillation under reduced pressure. 
Ethyl acetate was added to the residue, and 4-dimethylamino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl) butanamide • hydrochloride (0.06 g, 39 %) was obtained by 
recovering the precipitation by filtration. 

1H-NMR: 10.35 (1H, brs), 10.02 (1H, s), 9.69 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.88 (lHs), 7.51 (1H, 
d, J = 9 Hz), 7.24 (2H, m), 7.08 (1H, d, J = 5 Hz), 3.07 (2H, m), 2.76 (3H, s2.75 (3H, s), 2.66 (3H, 
s), 2.64 (3H, s)). 
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(0138) 

Example 46. Compound 53 of Table 1. 

Iso thiocyanic acid methyl ester was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-N'-methylthio urea was obtained by the same procedures as in the process for 
production of Compound 48 of Table 1. 

1H-NMR: 9.72 (1H, s), 9.48 (1H, brs), 8.53 (1H, d, J = 5 Hz), 7.83 (1H, s), 7.60 (1H, brs), 7.55 (1H, 
d, J = 8 Hz), 7.25 (1H, dd, J = 8Hz, 8 Hz), 7.10 (1H, d, J = 5 Hz), 6.92 (lHd, J = 8 Hz), 2.90 (3H, d, 
J = 4 Hz), 2.66 (3H, s), 2.64 (3H, s). 

(0139) 

Example 47. Compound 55 of Table 1. 

3-(3-pyridyl) propionic acid was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) -3 -(pyridin-3-yl) propanamide was obtained by the same procedures as in the 
process for production of Compound 23 of Table 1. 

1H-NMR: 9.84 (1H, s), 9.62 (1H, s), 8.50 (1H, d, J = 5 Hz), 8.40 (1H, d, J = 5 Hz), 7.86 (1H, s), 
7.67 (1H, d, J-8 Hz), 7.50 (1H, m), 7.31 (1H, m), 7.21 (2H, m), 7.06 (1H, d, J = 5 Hz), 2.94 (2H, t, J 
= 8 Hz), 2.66 (2H, t, J = 8 Hz), 2.64 (3H, s), 2.63 (3H, s). 

(0140) 

Example 48. Compound 56 of Table 1. 

Using 3-chloropropane sulphonyl chloride, 3-chloro-N-(3-(4-[2,4-dimethyl thiazol-5-yl] 
pyrimidine-2-ylamino) phenyl) propane sulfonamide was obtained by the same procedures as in the 
process for production of Compound 28 of Table 1. 

1H-NMR: 9.81 (1H, s), 9.69 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.59 (2H, m), 7.25 (1H, dd, J = 8Hz, 8 
Hz), 7.09 (1H, d, J = 5 Hz), 6.83 (1H, d, J = 8 Hz), 3.73 (2H, t, J = 6 Hz), 3.24 (2Hm), 2.65 (3H, s), 
2.64 (3H, s),2.14(2H, m). 

(0141) 

Example 49. Compound 58 of Table 1. 

Using 4-(bromomethyl) benzenesulphonyl chloride, N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine- 
2-ylamino) phenyl)-4-bromomethyl benzenesulphonamide was obtained by the same procedures as 
in the process for production of Compound 28 of Table 1. 

1H-NMR: 10.24 (1H, s), 9.66 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.80 (2H, m), 7.55 (4H, m), 7.13 (1H, 
dd, J = 8Hz, 8 Hz), 7.07 (1H, d, J = 5 Hz), 6.68 (1H, d, J = 8 Hz), 4.74 (2H, d, J = 34 Hz), 2.65 (3H, 
s), 2.62 (3H, s). 

(0142) 
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Example 50. Compound 59 of Table 1. 

Chloro carboxylic acid benzyl ester was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine- 

2- ylamino) phenyl) benzyloxy carboxamide was obtained by the same procedures as in the process 
for production of Compound 8 of Table 1. 

1H-NMR: 9.68 (1H, s), 9.60 (1H, s), 8.49 (1H, d, J = 5 Hz), 7.82 (1H, s), 7.42 (6H, m), 7.19 (1H, 
dd, J = 8Hz, 8 Hz), 7.06 (1H, d, J = 5 Hz), 5.15 (2H, s), 2.63 (6H, s). 

(0143) 

Example 51. Compound 60 of Table 1. 

Chloro carboxylic acid ethyl ester was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) ethoxy carboxamide was obtained by the same procedures as in the process for 
production of Compound 8 of Table 1. 

1H-NMR: 9.59 (1H, s), 9.50 (1H, s), 8.49 (1H, d, J = 5 Hz), 7.81 (1H, s), 7.46 (1H, d, J = 8 Hz), 
7.18 (1H, dd, J = 8Hz, 8 Hz), 7.05 (2H, m), 4.12 (2H, q, J = 7 Hz), 2.64 (3H, s), 2.63 (3H, s), 1.25 
(3H, t, J = 7 Hz). 

(0144) 

Example 52. Compound 62 of Table 1. 

Using 3-acetamidophenyl guanidine and 3-dimethylamino-l-(4,5-dimethyl thiazol-2-yl) propenone 
obtained in Production Example 2, N-(3-(4-[4,5-dimethyl thiazol-2-yl] pyrimidine-2-ylamino) 
phenyl) acetamide was obtained by same procedure as in Reference Example 3. 
1H-NMR: 9.83 (1H, s), 9.73 (1H, s), 8.53 (1H, m), 7.82 (1H, s), 7.55 (1H, m), 7.33 (lHm), 7.21 
(2H, m), 2.42 (3H, s), 2.34 (3H, s), 2.02 (3H, s). 

(0145) 

Example 53. Compound 67 of Table 1. 

Using N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,4-diamine obtained in Production 
Example 4, N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide was 
obtained by the same procedures as in the process for production of Compound 8 of Table 1. 
1H-NMR: 9.80 (1H, s), 9.54 (1H, s), 8.48 (1H, d, J = 5 Hz), 7.66 (2H, d, J = 9 Hz), 7.49 (2H, d, J = 
9 Hz), 7.04 (1H, d, J = 5 Hz), 2.65 (3H, s), 2.63 (3H, s), 2.02 (3H, s). 

(0146) 

Example 54. Compound 82 of Table 1. 

3- acetamidophenyl guanidine and N'-(5-(3-dimethylamino acryloyl)-4-methylthiazol-2-yl)-N,N- 
dimethylformamidine obtained by the process of Shudong Wang et al. (Jounal of Medicinal 
Chemistry, 47, 1662-1675, 2004) were used, and N-(3-(4-[2-amino-4-methylthiazol-5-yl] 
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pyrimidine-2-ylamino) phenyl) acetamide was obtained by same procedure as in Production 
Example 3. 

1H-NMR: 9.82 (1H, s), 9.37 (1H, s), 8.29 (1H, d, J = 5 Hz), 7.72 (1H, s), 7.54 (1H, d, J = 8 Hz), 
7.47 (2H, s), 7.16 (2H, m), 6.83 (1H, d, J = 5 Hz), 2.42 (3H, s), 2.01 (3H, s). 

(0147) 

Example 55. Compound 83 of Table 1. 

3-acetamidophenyl guanidine and 3-dimethylamino-l-(4-methyl-2-methylamino thiazol-5-yl) 
propenone obtained by same process as in Production Example 2 was used, and N-(3-(4-[4-methyl- 
2-methylamino thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide was obtained by same 
procedure as in Production Example 3. 

1H-NMR: 9.81 (1H, s), 9.37 (1H, s), 8.29 (1H, d, J = 5 Hz), 8.01 (1H, d, J = 5 Hz), 7.78 (1H, s), 
7.47 (1H, J = 8 Hz), 7.16 (2H, m), 6.85 (1H, d, J = 6 Hz), 2.83 (3H, d, J = 5 Hz), 2.45 (3H, s), 2.01 
(3H, s). 

(0148) 

Example 56. Compound 103 of Table 1. 

The N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,4-diamine obtained in Example 1 
was used, and N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) methane 
sulfonamide was obtained by the same procedures as in the process for production of Compound 28 
of Table 1. 

1H-NMR: 9.64 (1H, s), 9.42 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.73 (2H, d, J = 9 Hz), 7.16 (2H, d, J = 
9 Hz), 7.07 (1H, d, J = 5 Hz), 2.93 (3H, s), 2.66 (3H, s), 2.63 (3H, s). 

(0149) 

Example 57. Compound 104 of Table 1. 

Using 2,2,2-trifluoroethane sulphonyl chloride, N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-(2,2,2-trifluoroethane) sulfonamide was obtained by the same procedures as in the 
process for production of Compound 103 of Table 1. 

1H-NMR: 10.15 (1H, s), 9.68 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.75 (2H, d, J = 8 Hz), 7.17 (2H, d, J = 
8 Hz), 7.09 (1H, d, J = 5 Hz), 4.41 (2H, q, J = 9 Hz), 2.66 (3H, s), 2.63 (S). 

(0150) 

Example 58. Compound 105 of Table 1. 

Phenylmethane sulphonyl chloride was used, and N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) phenylmethane sulfonamide was obtained by the same procedures as in the 
process for production of Compound 103 of Table 1. 
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1H-NMR: 9.63 (1H, s), 9.59 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.72 (2H, d, J = 9 Hz), 7.33 (5H, m), 
7.15 (2H, d, J = 9 Hz), 7.07 (1H, d, J = 5 Hz), 4.39 (2H, s), 2.66 (3H, s), 2.63 (3H, s). 

(0151) 

Example 59. Compound 106 of Table 1. 

2- thiophenecarbonyl chloride was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-2-thiophene carboxamide was obtained by the same procedures as in the process 
for production of Compound 67 of Table 1 . 

1H-NMR: 10.14 (1H, s), 9.64 (1H, s), 8.51 (1H, d, J = 5 Hz), 8.00 (1H, d, J = 3 Hz), 7.83 (1H, d, J = 
6 Hz), 7.74 (2H, d, J = 8 Hz), 7.64 (2H, d, J = 8 Hz), 7.22 (1H, dd, J = 3Hz, 6 Hz), 7.07 (1H, d, J = 5 
Hz), 2.66 (3H, s), 2.64 (3H, s). 

(0152) 

Example 60. Compound 54 of Table 1. 

Phenyl isothiocyanate was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl)-N'-phenylthio urea was obtained by the same procedures as in the process for production of 
Compound 48 of Table 1. 

1H-NMR: 9.74 (1H, s), 9.70 (1H, s), 9.67 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.91 (1H, s)7.57 (1H, d, J 
= 8 Hz), 7.50 (1H, d, J = 8 Hz), 7.29 (3H, m), 7.09 (3H, m), 2.64 (3H, s), 2.62 (3H, s). 

(0153) 

Example 61. Compound 26 of Table 1. 

3- chlorothiophene-2-carboxylic acid was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine- 
2-ylamino) phenyl)-2-(3-chlorothiophene) carboxamide was obtained by the same procedures as in 
the process for production of Compound 23 of Table 1. 

1H-NMR: 10.10 (1H, s), 9.70 (1H, s), 8.52 (1H, d, J = 5 Hz), 8.10 (1H, s), 7.91 (1H, d, J = 5 Hz), 
7.52 (1H, m), 7.28 (2H, m), 7.21 (1H, d, J = 5 Hz), 7.09 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.62 (3H, s). 

(0154) 

Example 62. Compound 44 of Table 1. 

Acetyl chloride (0.02 mL) was added to tetrahydrofuran (5 mL) solution of triethylamine (0.06 
mL) and 2-amino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide • 
hydrochloride (0.10g, 0.26 mmol) obtained in Example 37, and it was left to stand at room 
temperature overnight. Water was added to the reaction liquid, and extraction was carried out with 
ethyl acetate and was dried with magnesium sulfate, and thereafter the solvent was eliminated by 
distillation under reduced pressure. 2-acetylamino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine- 
2-ylamino) phenyl) acetamide (0.06 g, 58 %) was obtained by adding ethyl acetate to the residue, 
and recovering the precipitated crystals by filtration. 
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1H-NMR: 9.86 (1H, s), 9.64 (1H, s), 8.50 (1H, d, J = 5 Hz), 8.16 (1H, m), 7.88 (1H, s), 7.52 (1H, 
m), 7.23 (2H, m), 7.07 (1H, d, J = 5 Hz), 3.87 (2H, d, J = 6 Hz), 2.65 (3H, s), 2.63 (3H, s), 1.89 (3H, 
s). 

(0155) 

Example 63. Compound 45 of Table 1. 

3- amino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) propanamide obtained 
in Example 38 was used, and 3-acetylamino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) propanamide was obtained by the same procedures as in the process for 
production of Compound 44 of Table 1. 

1H-NMR: 9.86 (1H, s), 9.64 (1H, s), 8.50 (1H, d, J = 5 Hz), 8.16 (1H, m), 7.88 (1H, s), 7.52 (1H, 
m), 7.23 (2H, m), 7.07 (1H, d, J = 5 Hz), 3.87 (2H, d, J = 6 Hz), 2.65 (3H, s), 2.63 (3H, s), 1.89 (3H, 
s). 

(0156) 

Example 64. Compound 46 of Table 1. 

4- amino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) butanamide obtained in 
Example 39 was used, and 4-acetylamino-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) butanamide was obtained by the same procedures as in the process for production 
of Compound 44 of Table 1. 

1H-NMR: 9.86 (1H, s), 9.62 (1H, s), 8.50 (1H, d, J = 5 Hz), 7.92 (1H, m), 7.87 (1H, s), 7.50 (1H, d, 
J = 8 Hz), 7.23 (2H, m), 7.06 (1H, d, J = 5 Hz), 2.65 (3H, s), 2.63 (3H, s), 1.79 (3H, s). 

(0157) 

Example 65. Compound 119 of Table 1. 

Chloroacetyl chloride was used, and 2-chloro-N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) acetamide was obtained by the same procedures as in the process for production 
of Compound 67 of Table 1. Furthermore, N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl)-2-morpholine-4-yl acetamide was obtained by the same procedures as in the 
process for production of Compound 31 of Table 1. Thereafter, hydrochloride was made by treating 
with 4N hydrochloric acid / ethyl acetate. 

1H-NMR: 9.60 (1H, s), 9.58 (1H, s), 8.49 (1H, d, J = 5 Hz), 7.69 (2H, d, J = 9 Hz), 7.55 (2H, d, J = 
9 Hz), 7.06 (1H, d, J = 5 Hz), 3.65 (4H, m), 3.11 (2H, s), 2.65 (3H, s), 2.63 (3H, s). 

(0158) 

Example 66. Compound 120 of Table 1. 

2-chloro-N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl) acetamide obtained in 
Example 65 was used, and N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) phenyl)-2-(2- 
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hydroxyethyl amino) acetamide was obtained by the same procedures as in the process for 
production of Compound 32 of Table 1. Thereafter, hydrochloride was made by treating with 4N 
hydrochloric acid / ethyl acetate. 

1H-NMR: 10.56 (1H, s), 9.69 (1H, s), 8.95 (2H, brs), 8.51 (1H, d, J = 5 Hz), 7.72 (2H, J = 9 Hz), 
7.54 (2H, d, J = 9 Hz), 7.08 (1H, d, J = 5 Hz), 3.96 (2H, m), 3.10 (2H, m), 2.67 (3H, s), 2.64 (3H, s). 

(0159) 

Example 67. Compound 108 of Table 1. 

Nicotinic acid chloride was used, and N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl) nicotinamide was obtained by the same procedures as in the process for production of a 
compound 67 of Table 1. 

1H-NMR: 10.40 (1H, s), 9.66 (1H, s), 9.11 (1H, d, J = 2 Hz), 8.76 (1H, dd, J = 2Hz, 5 Hz), 8.51 
(1H, d, J = 5 Hz), 8.31 (1H, dt, J = 2Hz, 8 Hz), 7.76 (2H, d, J = 8 Hz), 7.70 (2H, d, J = 8 Hz), 7.57 
(1H, dd, J = 5Hz, 8 Hz), 7.07 (1H, d, J = 5 Hz), 2.66 (3H, s), 2.65 (3H, s). 

(0160) 

Example 68. Compound 135 of Table 1. 

1 - acetyl piperidine-4-carboxylic acid was used, and N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine- 

2- ylamino) phenyl) 1 -acetyl piperidine-4-carboxamide was obtained by the same procedures as in 
the process for production of Compound 23 of Table 1. 

1H-NMR: 9.85 (1H, s), 9.62 (1H, s), 8.50 (1H, d, J = 4 Hz), 7.47 (1H, dt, J = 2Hz, 8 Hz), 7.22 (2H, 
m), 7.06 (1H, d, J = 4 Hz), 4.41 (1H, m), 3.88 (1H, m), 3.05 (1H, m), 2.66 (3H, s), 2.65 (3H, s), 
2.65-2.55 (2H, m), 2.01 (3H, s), 1.85-1.70 (2H, m), 1.60 (1H, m)1.45 (1H, m). 

(0161) 

Example 69. Compound 57 of Table 1. 

Morpholine (10 mL) was added to 3-chloro-N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2- 
ylamino) phenyl) propane sulfonamide (0.23g, 0.52 mmol) obtained in Example 48, and it was left 
to stand at 70°C overnight. Water was added to the reaction liquid, and extraction was carried out 
with ethyl acetate and was dried with magnesium sulfate, and thereafter the solvent was eliminated 
by distillation under reduced pressure. N-(4-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino) 
phenyl)-3-morpholino propane sulfonamide (0.18 g, 70 %) was obtained by adding ethyl acetate to 
the residue, and recovering the precipitated crystals by filtration. 

1H-NMR: 9.78 (1H, s), 9.73 (1H, s), 8.51 (1H, d, J = 5 Hz), 7.64-7.56 (2H, m), 7.24 (lHd, J = 8 
Hz), 7.09 (1H, d, J = 5 Hz), 6.83 (1H, t, J = 8 Hz), 3.41 (4H, s), 3.16 (2H, t, J = 6 Hz), 2.65 (3H, s), 
2.64 (3H, s)2.30 (2H, t, J = 6 Hz), 2.19 (4H, s), 1.82 (2H, m). 

(0162) 
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Example 70. Compound 70 of Table 1. 

4-methyl-N-(4-[2,4-dimethyl thiazol-5-yl] pyrimidin-2-yl) benzene- 1,3 -diamine was obtained using 
the same process as in Production Example 3 and 4 using 4-methyl-3-nitrophenyl guanidine. Using 
the aforesaid obtained compound, N-(5-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino)-2- 
methylphenyl) acetamide was obtained by the same procedures as in the process for production of 
Compound 8 of Table 1. 

1H-NMR: 9.57 (1H, s), 9.28 (1H, s), 8.49 (1H, d, J = 5 Hz), 7.76 (1H, s), 7.53 (1H, d, J = 8 Hz), 
7.1 1 (1H, d, J = 8 Hz), 7.05 (1H, d, J = 5 Hz), 2.64 (3H, s), 2.63 (3H, s), 2.13s), 2.05 (3H, s). 

(0163) 

Example 71. Compound 69 of Table 1. 

N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino)-4-methylphenyl) acetamide was 
obtained by the same procedures as in the process for production of Compound 70 of Table 1 using 
2-methyl-5-nitrophenyl guanidine. 

1H-NMR: 9.80 (1H, s), 8.86 (1H, s), 8.39 (1H, d, J = 5 Hz), 7.63 (1H, d, J = 2 Hz), 7.31 (1H, dd, J = 
2Hz&8 Hz), 7.12 (1H, d, J = 8 Hz), 6.95 (1H, d, J = 5 Hz), 2.61 (3H, s), 2.54 (3H, s), 2.14 (3H, s), 
2.01 (3H, s). 

(0164) 

Example 72. Compound 68 of Table 1. 

N-(3-(4-[2,4-dimethyl thiazol-5-yl] pyrimidine-2-ylamino)-2-methylphenyl) acetamide was 
obtained by the same procedures as in the process for production of Compound 70 of Table 1 using 
2-methyl-3 -nitrophenyl guanidine. 

1H-NMR: 9.32 (1H, s), 8.90 (1H, s), 8.38 (1H, d, J = 5 Hz), 7.25 (1H, d, J = 2 Hz), 7.18 (1H, d, J = 
8 Hz), 7.12 (1H, t, J = 8 Hz), 6.95 (1H, d, J = 5 Hz), 2.61 (3H, s), 2.55 (s), 2.07 (3H, s), 2.05 (3H, s). 

(0165) 

Pharmacology Test Example 1. Aurora 2 kinase activity inhibiting action. 
(1). Preparation of aurora 2 kinase. 

Total RNA was extracted from HeLa cell (ATCC No.CCL-2) according to normal method, and 
cDNA was synthesised by reverse transcriptase reaction. PCR was carried out using the aforesaid 
cDNA as the template. Primer sequence supplied to PCR is Sequence Number 1 (5'-GGA ATT 
CCA TAT GGA CCG ATC TAA AGA AAA CTG-3') and Sequence Number 2 (5'-GGG GGG 
CTC GAG AGA CTG TTT GCT AGC TGA TTC-3'). 

(0166) 
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The sequence obtained using the aforesaid PCR was identical to the sequence of aurora 2 kinase 
coding gene reported in the literature (The EMBO Journal Vol. 17 No. 1 1 p3052-3065, 1998) quoted 
previously. 

(0167) 

The amplified aurora 2 kinase coding gene was introduced into the Escherichia coli expression 
vector pET32a (made by Novagen) to produce a recombinant. The recombinant can be obtained in 
accordance with 'Experimental Manual of Molecular Cloning' second edition (1989 Cold Spring 
Harbor Laboratory press) of Ambrook et al. and 'Current Protocols in Molecular Biology' (1999 
John Wiley and Sons Inc) of Ausubel et al. 

(0168) 

Thereafter, recombinant was introduced into Escherichia coli BL21R strain (Novagen company) for 
expression of a large quantity of protein, and Escherichia coli strain for expression of a large 
quantity of aurora 2 kinase was produced. 

(0169) 

Escherichia coli strain for expression of a large quantity of aurora 2 kinase was cultured in LB 
culture medium which contained Ampicillin (50ug/mL). After shaking culture at 37°C for one hour, 
culture temperature was set to 25°C in order to induce expression of aurora 2 kinase, and IPTG 
(SIGMA Company) was added to give final concentration 0.1 mM, and it was shake-cultured at 
25°C for 24 hours. Thereafter, culture liquid was separated by centrifugation at 7000 rpm for 10 
minutes and separated culture medium, to recover the bacteria. 

(0170) 

Recovered bacteria were suspended in 36 mL of lysis buffer [50 mM Tris pH 6.8, 150 mM NaCl, 
20 mM ^-Glycerophosphate, 0.3 mMNa3VO4,50 mMNaF, 2 mM PMSF (phenylmethyl sulphonyl 
fluoride), one tablet of protease inhibitor cocktail (Boehringer Mannheim Co)], and pulverisation 
with ultrasound was carried out. Moreover, 4 mL of 10% NP-40 (Wako Junyaku) was added to 
dissociate non-specifical bonding between proteins. 

(0171) 

Thereafter, recombinant aurora 2 kinase in the liquid was adsorbed onto Ni-NTA agarose beads 
(QIAGEN company), and the beads with the recombinant aurora 2 kinase adsorbed were washed 
with 50 mL of K buffer (1M KC1/ lxTNT), G buffer (30% Glycerol, 0.5MKCl/lxTNT), and aurora 
2 kinase was obtained. 

(0172) 
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(2) . Aurora 2 kinase assay. 

Buffer for enzyme reaction (200 mM Tris-HCl[pH7.0] 1.5 jxl, 100 mM MgC12), 50 mM 
dithiothreitol 1.5 ^il, 1 mM peptide substrate (LRRASLG) 1.5 \il 9 and DMSO solution of Compound 
1.5 [il was added to each well. 

(0173) 

Aurora 2 kinase (lmg/ml) 1.5 \il diluted in enzyme diluent [50 mM Tris-HCl (pH6.8), 200 mM 
NaCl, 50% glycerol, lmg/ml BSA] was added to all wells other than the "blank" well. Enzyme 
diluent 1.5 |J,1 which did not contain aurora 2 kinase was added to "blank" well. DMSO solution 1.5 
\il was added to "total" well. 

(0174) 

Next, 5 \il of 30 \aM ATP solution containing 1.2 [id [(32P)ATP (Muromachi Chemicals, specific 
activity >3500 Ci/mmol)] was added to every test well, and incubated at room temperature for 60 
minutes, and reaction mixture 5 [il was spotted on on phosphocellulose (Wattman, p81) filter, to 
adsorb the 32P-labelled peptide onto the filter. Thereafter, the filter was washed three times with 
0.75 % phosphoric acid solution, to eliminate the unreacted material, and reacted 32P was counted 
using BAS5000 (FUJIFILM company). 

(0175) 

Taking the count value of "blank" (without enzyme) as 0 %, and the count value of "total" (without 
compound) as contrast value, the IC50 value of enzyme activity was determined. 

(0176) 

(3) . Evaluation result. 

From the results of evaluation of compound according to the said (2) aurora 2 kinase assay 
procedure, the compound of formula (1) of this invention were observed to inhibit aurora 2 kinase 
activity. The results are shown in Table 2. The "compound" column shown in Table 2 respectively 
denotes compound number as disclosed in Table 1 . 
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(0177) 
[Table 2] 



Compound 


IC50 Value (nM) 


26 


20 


44 


8 


45 


8 


46 


5 


54 


16 


108 


15 


119 


37 


120 


71 


135 


4 



(0178) 

As a result the compound which was represented with Example of this invention clearly showed 
strong aurora 2 kinase activity inhibiting action. 

Possible Applications in Industry 
(0179) 

In accordance with this invention, it is possible to put forward novel aminopyrimidine compound. 
(0180) 

Moreover this application is based on Japan Application No. 2004-150962 dated May 20, 2004, and 
in included in its entirety by this citation. 
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Patent Claims 

1 . Compound represented by 




(I) 



[wherein, Rl and R2 are the same or different, and denote halogen atom, alkyl, hydroxy, alkoxy, 
amino, alkylamino or acylamino, 

R3 and R4 are the same or different and denote a hydrogen atom, halogen atom, alkyl, hydroxy or 
alkoxy, 

R5 denotes a hydrogen atom, alkyl or acyl, 

R6 and R7 are the same or different and denote a hydrogen atom, halogen atom, alkyl, hydroxy, 
alkoxy, amino, alkylamino, acylamino, carbamoyl, alkylcarbamoyl, carboxy, alkoxycarbonyl, 
sulphamoyl, alkyl sulphamoyl, nitro or cyano, 

R8 denotes COR10, CO2R10, CONR10R11, CSNR10R11, SO2R10 or OR10 [wherein, RIO and 
Rll are the same or different and denote -T-R12 {wherein, T may be absent or denotes 1-6C 
alkylene, 2-6C alkenylene, 2-6C alkynylene or one in which 1-3 methylenes in said alkylene, 
alkenylene, alkynylene have been replaced by C(=0)-, -C(=0)0, -OC(=0)-, -C(=0)N(R14)-, -OC 
(=0)N(R14)-, -NR14-, -N(R14)0-, N(R14)C(=0)-, -N(R14)C(=0)0, -N(R14)C(=0)N(R15)-, -S 
(02)-, NR14S(02)-, -S(02)N(R14)-, -N(R14)C(NH)N(R15)-, oxygen atom or sulfur atom 
(wherein, R14 and R15 are the same or different, and denote hydrogen or alkyl), R12 denotes 
hydrogen, halogen atom, hydroxy, alkyl, amino, cycloalkyl, heterocycle or aryl)}, or RIO and Rll 
together with the nitrogen to which they are bonded denotes group forming 5-7 membered ring], 
R9 denotes a hydrogen atom, alkyl, hydroxy, alkoxy or acyl, and when R8 denotes OR10, then R9 
denotes a hydrogen atom; 

or R8 and R9 together with the nitrogen atom to which they are bonded denote group forming 5-7 
membered ring]. 

and medicinally permissible salt, hydrate, aqueous adduct or solvate. 

2. A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance with 
Claim 1, wherein in the aforesaid formula (1) 

R3 and R4 may be the same or different and denote a hydrogen atom or alkyl, 
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R6 and R7 are the same or different and denote a hydrogen atom, halogen atom, alkyl, hydroxy or 
alkoxy, 

R8 denotes COR10, CONR10R11, SO2R10 or OR10 (wherein, RIO and Rll are the same or 
different and denote -T-R12 {wherein, T may be absent or denotes 1-6C alkylene or the said 
alkylene wherein 1-3 methylenes have been replaced by C(=0)-, -C(=0)0-, -C(=0)N(R14)-, — 
NR14-, N(R14)C(=0)-, or oxygen atom }, or RIO and Rl 1 together with the nitrogen to which they 
are bonded denotes group forming optionally substituted 5-7 membered ring which may further 
include heteroatom selected from oxygen atom, sulfur atom and NH} , 
R9 denotes a hydrogen atom, alky, or acyl, 

or R8 and R9 together with the nitrogen atom to which they are bonded denote group forming 5-7 
membered ring. 

3. A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance with 
Claim 1 or 2 wherein Rl and R2 in the aforesaid formula (1) are the same or different, and denote 
alkyl or acylamino. 

4. A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance with 
any of Claims 1-3 wherein R3 and R4 in the aforesaid formula (1) respectively denote hydrogen 
atoms. 

5. Compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance with 
any of Claims 1-3 wherein R5 in the aforesaid formula (1) denotes a hydrogen atom. 

6. A compound, medicinally permissible salt, hydrate, aqueous adduct or solvate in accordance with 
any of Claims 1-5 wherein R3 and R4 in the aforesaid formula (1) respectively denote hydrogen 
atoms, and R5 denotes a hydrogen atom. 

7. Treatment and/or prevention agent of cancer characterised by containing aminopyrimidine 
compound represented by Claims 1-6 or medicinally permissible salt, hydrate, aqueous adduct or 
solvate therof. 
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Rising Sun Communications Ltd. Terms and Conditions (Abbreviated) 

Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for the 
accuracy or completeness of any translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, Rising 
Sun Communications Ltd. shall not in any circumstances be liable for any direct, indirect, 
consequential or financial loss or loss of profit resulting directly or indirectly from the use of any 
translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies of a 
translation for their own corporate use at the site of purchase, however publication in written or 
electronic format for resale or other dissemination to a wider audience is strictly forbidden unless by 
prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications Ltd. may be found at 
the web site address <http://www.risingsun.co.uk/terms_conditions_of_busines.html> 
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(57) Abstract: An aminopyrimidine compound represented by the fol- 
lowing general formula (I), pharmaceutically acceptable salt, hydrate, wa- 
ter adduct, and solvate. These compounds were found to potently inhibit 
proteinkinases, especially aurora 2 kinase, and be capable of sufficiently 
acting in the living body. The invention has been thus completed. [Chem- 
ical formula 1] 
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[0018] R'xnR^^n^ r/Nn^vj®^-j tL-xn, mx-i^ymm^-, &mm*. urn 

[0019] R'xf^-e^^tt^ rr/v=3r/vj £lyCf2, C y^vK 7° 

1-6 

ntvv, -fyyotVK y^/K ^yy^VK sec-y^vK tert-y^/K ^>^/k 
e>tL, c ©7;^;v (#!k y^VK y° ntVK yy° nt° 

1-3 

[0020] ^Xii^x^th^T/^^yitVXit, mx.iSc (DT;v^^mfhfi. 

1-6 

[0021] R 1 JLitR 2 X^n^T/^/UT^/itVXi^mK.^C (DT;V^;VT^7^m 

1-6 

, n-y^/vr^y, >W/vT5:y, v^^/iyr^y, N-y^vv-N-^/Kr^y, t° 
y^#tf£>*v5 0 

[0022] YCjLmfX^tl&T^/VT^/lb^X^ m%.\3iC <DT^/VT^y^^if ^ 

1-6 

, JWJ^m^/^/vr^y, T-fe^/vr^y, ynt o ^/vT5y, y^y/vr^y^^ 

[0023] R'XteR^^^T/V^r/K T/V^drv'. T/^/l^T^yXteTvVVT^yte, g 

1-6 

/k ^u^v^c^k y^M^, mmm^, ^mm^-, ^mm^m 

) N tKn^r^, C (DT/^^riy, ^y, #/W^y, c oT/v^^yyj/v^^/v 
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/V^/VT^A i?T/V3r/UT^y, T/V^r/VT^K #/W^e>f/K >VK7r=/K 

[0024] R 3 XfiR 4 -e^$tt§ r/N P ^yjgfj £LTte, tflfBR'XfiR 2 ^^^ l>M3^> 
[0025] R 3 X^R 4 -e^$tL§ rT/V=¥/Vj £LTf3\ fiifBR'X^R 2 ^^^?) \TA&;\>\ t 

[0026] R 3 x«R 4 -e^^^ rr/v^^v-j ibtji, iirfBR'x^R 2 ^^^ rr/vca^vj 

[0027] R 3 XteR 4 -C^£tv5, T/V^/VXJ4T/V=3^^^m^K^b-CV^-Ct J:V\ 
[0028] R 5 -C^$^ TT/V^/VJ ^LTte, HiffBR'X^R 2 ^^^ TT/V^/VJ bmWk^h 

[0029] R 5 -e^$tt^ rr^A-j #ti^.^#m^i^^6(DTiy/v^^tf ^^t, nf* 

[0030] R 5 -e^§^S, T/V^/VXteTvvMSg^S^U-O ^Tt> £V \ Mi^Si: 

[0031] R 6 ^OT 7 -e^$tt§ r/Mn^fVj^^j ^b-ttt. ttrtBR'x^-e^^tt^ i>m^> 
[0032] R 6 ^t^R 7 -e^$tL§ rr/v=¥/vj tvxfe, tffsBR'x^R 2 ^^^?) rr/v^/vj i: 

[0033] R^t^R 7 ^^^ \T?V^-y\ tVXit, ffrfBR'XteR 2 ^^;^ \T/V=x*c*y\ 

[0034] R 6 %.xiR 7 x^£nz> rr/vde/vT^/j tvxfe, HfrfBR'x^R 2 ^^^^ rr/v^ 

-So 
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[0035] R 6 %.xfR 7 xm£n% TTv^/VT^yj kVXlt, mttt^xittfx^friz rr^/vr^ 

[0036] R*J&T^X^tl&T/V^;V%;Vs^^/V\kVX\^ MXJftC (DT/V^/Vjj 

1-6 

[0037] R 6 RTfR 7 X^thZ>tT/P=i3ci/Jj/U7$^/PibL.X\^ fJiSC ©T/Vadf^ 

1-6 

[0038] R 6 ^OT 7 -e^$^rT/v^/^/^T^/^J^bT«, $IxJiC ©7;^;^ 

1-6 

[0039] R 6 X«R 7 "e^^^, TVl^d^ TVl^/VT^A T^/VT^A T/V^r 

X^^XhXW ^X\ iiliLtii, IfflER'X^-e^^^gmSirlHl^^ 
[0040] R 9 X^£tl% rT/V^/Vj irLTf*. HiffBR'X^R 2 ^^^ TT/V^/VJ £H0#<£>t> 

[0041] R 9 X7jk$nz> rr/v^vj ti^xn, tiriER'x^R 2 ^^^ rr/v^^v-j tmWk 
[0042] R 9 -e^$tL§ rr^/vj tvxit, ttmR 4 x^&nz> tT->/PitmmcDh<D&mfb 

[0043] R 9 -e^$^S, T/V^r/K T/V^drv'XteT^/WSg^S^rbTl ^Tt> £1 \ ^ 

~e, mm&t^xte, mmR 1 xitt 2 x^ti%m&&tmM<D'k(D&mf btiz> 0 
[0044] r 8 ^ot 9 ^, mmzi&&tt&mm*kkhte5frb7M.m&&&'rzmkL,xi^ 

MMkvxn, t°ny>v N t^yvV, tr^vV, ^&/i^y^ ^-^/^v 
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[oo45] R^&tm 11 ^ mmzi^ttmmj%*bbi>K5frh7mm^tffrz>&£i,x 

A/-ew-ob£v\ 5/£iM^7MSt£b-Cte, trnys^ br-^ys^ 

^e/i^y^ ^^r^;v^>, ft7xy % ^y>\ fn— /k -f^yv— /K t 0 7y^/v 
, t°y>v, t^vV, t'y^vV. f7y-/>, ^y^if-y— feh/So 5 

[0046] R 12 -C^&*u5 TT/V^/VJ £LTf3\ tfrfBR'X^R 2 ^^^ rT/V^r/Vj £|^$I<D 

1-4 

[0047] R 12 -e^$tt^ r/NP^yjgfj £LTi3\ tirfBR'XfiR 2 ^^^ r^n^yjg^j 
[0048] R 12 -C^$tl^rvyaT7V^r/Vj^LT^, ^!Ix.f^C ©^nT/^/V^^lf^tl 

3-8 

[0049] R 12 -e^$tt§ r^uigtj ^lt«, 0U*.tf. ^*D§c^-£W-, ^jd§h\ aiti^^ 

t^yvV, ^t/v^y^, tt^/pTfryis, yy>, /k 

^yy— /k t°^y— /k try$?>\ i^y, trjJ5s?>\ fry-;v, -ry^^-y— 

[0050] R 12 -e^$tv?. rry-/vj tLxn, mmx\*m&m&mfbti. 0H;tt*y*=/w 
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[0051] R 12 -C^£tv5T/V=ae/K ^nT;i4;K mmmXfeTV— /W*StfeS&# 

[0052] R 13 -c^$tL3 rr/v^j <hb-ctt, ffffER'xteR 2 -^;**^ rr/i^r/H £Hfiii<D 

[0053] R^-e^^tv^rT^/V^r/H^b-C^, MfLttC (DTy/V^/V&mf hfl. 

7-16 

o 

[0054] R 13 -e^$^t§ TTv^/Vj ^LTte, tfrfER 4 ^^^ rXv7Vj ^IH#(Dt)(D7)5#tf b 

[0055] R 13 -C^£*v5. T/l^/K T^/V^/VXteT^/Mig^S^LTV «tV \ 
T% MlStbTte, MfBR'X^R^^^^M^S^I^I^^^^^if ^>^o 
[0056] R 14 ^tJ?R 15 -e^$^bS TT/V^r/VJ £LTte, BirfER'X^R 2 ^^^^ \T>V*r;V\ h 

[0057] R 14 ^tJ?R 15 -e^$^§T/Vdr/V^g#^^L-CV >"Ob £V \ S^^lt 

ffflBR'X^R^^^^g^^^l^^t^^^tf^^o 
[0058] ^ig^^O^^J^b-t, 0!Ix.^T®^^^^{f ^tt^o 

[0059] mi 



WO 2005/113550 



11 



PCT/JP2005/009119 



[0060] [ft2] 
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H H 
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H H 


<b£-^io ^ c 


fb*fci i HC 

[1 1 H H 


°^A- "^CH 3 
H H N 
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V H H 


</ V 
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[0061] [^3] 



lb£^i9 

H a C 

H H 


>>= V 

H H 


it'^mz^ HC 

[1 1 H H 


it&Vuzz hc 

J'^J H H 
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HX 
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CH 3 


it^Z5 HC 

H 3 C H J H H " 


it-^mze v 

II II 

\JL H H 


it&mzi Hc 

H H 


y c X I J 

H H 


ib-gmzQ 

H 3 C 

H H 


fb-^30 HC 
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HX 

H H 


it^mz 

H,C 

h 

_ |j i L 1 I j 
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H H 
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H 3 C 
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[0062] MM 
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[0063] [>fk5] 



I H H 
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[0064] Mfc6] 
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[0065] Mfc7] 
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[0066] [>fk8] 
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[0067] Mfc9] 
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[0068] *mw<D—m&(X) <Dik&mK&tf%mM±M&v?zm.b\^xfemmmxn^ 
[0070] ^mm<D—^d)coi^m-±. &TKm^*mz£*>mgv%z>o 

[0071] TfB-l^^^^, #^£ftV^g!9, R\ R 2 , r\ r\ R\ R\ R 7 XttR 9 feMm 
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[0072] {.it 10] 




[0073] 1. Rfol 

±fE— IS^(IV) (Shudong Wangib, Jounal of Medicinal Chemistry. 47#1662~ 
1675^2004^) -T*m&tlZtt&m&, m^ftMjC&flrT , 

/-/K v^l^, 7kX\^fhh(Dfrn<DU&mW£}£) tp, 60°C^^100°C(D^ 
[0074] _hfE-|^^(III)-T:^$^^^^X-R 9 ' (zW, R 9 ' teftjfe^igOR 9 ^^ 

[0075] ifcfc, _hfE-^(III)-C|g$tL5^^i:R 16 -CO-R 17 (^:^. R 16 ^R 17 «, 
J® J ?-Sr^r)SrSJiS$*fe«, 7K*^»i~^^^J:<9, _hfB— jRsSOl) OCT, R 9 
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2. £Lfo2 

-^(11) R 9 ^tK*^, tKn^VXttT/^^VSr^^-C^^nS^fb^ 

[0076] &£>fcl % _hfB— ^(Il)-e^$^>fb^^, X-COR 10 . X-CO R 10 . R 10 -NC 

2 

CX R 10 -NCSX^X-SO R 10 (R 10 «fE(DM«9^t9, Xte^n^VJgC^ tK^^r 

2 

«9, — ^(D-e^^tL^k^^^, r 8 ^cor 10 , CO r 1c \ CONR 10 R U , csn 

2 

2 

[0077] ^©t, ±m-m^(iv)^m^^t^^<9^^-mm(pd-c)(D^r 

, -^(D R 8 ^oR 10 ^i-i:5*TfS-^(ia) 

[0078] [>fb 11] 




(la) 



[0079] R \ r \ r \ r \ r \ r \ R 7 xnR 10 nmm<7)m<9Xfr%) xm£ti%4k&%o 

[0080] ±f&Dfr&tfmmz.$5\ ^xmm*jmt£M&\a^ ^fi^fuo^m^m 
[oo8i] ±mcD&&j$mnxfe, ^mmcD^mxit^m^m^ i&^x&Zo 
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[0082] — ^ (i) xm^ti^ry^v^mm^^ x\^fih<Di^\mm\^< i^m 

[oo83] ±m^m-xnh^-^ (d wt&m, x^<Dmm±tmv^m., 
[oo84] ^mm^it^m^mmt^xm^^m^^^mnmmmm^mu^jmx 

ma-±, m$U$.ft<Vl 0^*fiO. 5~300mg/kgf£M, ii^l~30mg/kg#: 
[0085] ^0^CD^^^g^i:bTfflV^^^{-±, ±fBO^^tlffiX«2 
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MM 

[0089] J^T, «HK£M3£0!k 

LJfcV^PS«9DMSO-d6^^i!L300MHzX}*400MHz-eS!|^b/Co 1H-NMR 

( 6 ) fltray-*— y^— (ppm) -e^Lfc 0 *y^y ^Sifett i m^M& 

(Hz) T^U s (i/>?Uyh) . d (^V^b) „ t (hy^V^h) , q (#/l^s/b) 
[0090] 3R3t^l 

3-^hnT^y^(20.0g. 0.15mol)&T>;yT^K(10.7g)<Dl, 4-v ? ^i^^( 
150ml) ^^7K^T4N^/1, 4-v ? ^i?-^^(63ml)^P^., 8O o C-e40#^ 
}f#Lfc 0 S^^7K^T6N7K^b^-hy^*^lt (50.7ml) ^MttM, mfcT 
1, WffiUfctftRSr^Eu jfcifcU «JEET60 < C-C|fe«li- 

§^<k^J:«93-^ht2^^/^T^v ? ^(23.8g, 91%)-C#fCo 

1H-NMR: 7.60QH, m), 7.52(1H, brs), 7.39(1H, dd, 8Hz, 8Hz), 7.16(1H, d, J=8Hz), 
5.4K4H, brs) Q 

[0091] M&\2 3-^^/^57-1- (2, 7V-5-^T/V)^n^y 

5-Tir^/V-2, /V(20.0g, 0.13mol) £r^7— /V(85ml) IE 

?g$?U N, N-^f;^;VAT^K^f;V7t^-;V (85.6ml) ^P^.4^^^PS 
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*>%Tt-%>Z.kiz.£*)3-i?*<?/l'T$S-l- (2, 4-^f;Pf7/- /V-5-^/V)^° 
n-</^(18.9g, 70%)^#fc o 

1H-NMR: 7.64(1H, d, J=12Hz), 5.32(1H, d, J=12Hz), 3.13(3H, brs), 2.58(3H, brs), 
2.58(3H, s), 2.55(3H, s) Q 
[0092] m^M3 (4- (2, A-i?^7V^-TV*— ;V-^-^;V)}l°]}^>-2-^;V) - {3 

3-i?^/VT^S-l- (2, 4 - 5 -^71^)^13^7^ (20.0g, 
0.095mol)^tJ«3-^hn^^^/V^T^>'(18.8g)CO2-^h=3r^^y— /V(400ml) 

mbfc^H^^-t-^^^^J:^ (4- (2, 4-v^/^Ty*-/V-5--fVH t°y^>? 
>--2— ifV) - (3-^ha^^/V)T^^(22.5g, 72%)£r#fc 0 
1H-NMR: 10.20QH, s), 8.92(1H, m), 8.61QH, d, J=5Hz), 8.08QH, m), 7.82(1H, 
m), 7.59(1H, dd, J=8Hz, 8Hz), 7.20(1H, d, J=5Hz), 2.67(3H, s), 2.66(3H, s) Q 
[0093] m&H N-(4-(2, 4-vW/l^Ty— /V-5-4M\l°V^>-2-4M 

m& (8.5 g ) (Dmm (somi) mmw^Qox^^o^mmw^tzM , * asomo rxi (a 

- (2, 4-^f/Vf7V- ;V-5-4/V)\i°y^i/l/-2-4/V) - 
/V)T5V(10.0g, 30.5mmol)cDl, 4- v 5 ^^ (500ml) ^IS^P^60 o C-eiB#P^ 

mi-bvv^7kMw-?iifcft, mwt^y^v^-e&mm. m&rmm^m^vtc 0 m 
s^^y^ntv^— ^/v^nxMrnvtzM^^m-r^t^m- (4- (2, 4 

- ^f/^fTy-zv - 5 - -f ;v) t°y 5 - 2 - -f/V) ^<^v - 1 , 3 - i^T^ ( 

8.2g N 90%)£#fc o 

1H-NMR: 9.31(1H, s), 8.47(1H, d, J=5Hz), 7.01(2H, m), 6.92(2H, m), 6.22(1H, m), 
4.92(2H, s), 2.65(3H, s), 2.63(3H, s) Q 

[0094] mmwn mi^ts-mi 

$mm3\z£vnt>tvfr(4- (2, 4-^wry-^-5- (mh°v^>-2 

- (3-^hn^^/V)T5>^(5.00g, l5.3mmol) CON, N-^f/P^T 
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(100ml) Wffliiz:io%s<9WJ»m# (o.50 g )^px., 7K^^#HMT^a-e6 

mm30^mwvtc o Bo&m&zmu ^mk^m^ mm^/^mmu mm 

APx.WtUb^^^^i-6^i!^J;«9N- (3- (4- (2, 4-^f/Vf7y-/V- 

5— f/v) tfy^vV- 2--r/kT^y) y^=-/v) t^u^/vr^ (2.05 g , 43%) £r#fc 0 

1H-NMR: 9.48(1H, s), 8.49(1H, d, J=5Hz), 8.22(1H, d, J=2Hz), 8.18(1H, s), 
7.38QH, s), 7.18(1H, d, J=8Hz), 7.05(2H, m), 6.46(1H, d, J=8Hz), 2.65(3H, s), 
2.63(3H, s) 0 
[0095] $tl<Di\&Sfa2 

mmmiKxynbthttN- (3- (4- (2, 4-z?^^Tv*—/v-5-4^)t°y^ 

vV- 2 — f/VT^y) 7x^;V) tKn^/VT^ (0.10g, 0.32mmol) RXlhV^/V 
(53ul) <DTh7K\?&77> (5ml) mWLKmtT^/V (25ul) ^Px.3B#^Jl# 

u mm^/^x^^t-r^t^xm- (3- (4- (2, 4-^f;vf7ywv 

-5-^/V)t°y5v ? ^-2--l'/VT^y)^^/V)-N-tKndrv/TirhT5K(0.04g, 
35%) £#fc D 

1H-NMR: 10.52QH, s), 9.71(1H, s), 8.52(1H, d, J=5Hz), 8.01(1H, s), 7.61(1H, m), 
7.26(2H, m), 7.09(1H, d, J=5Hz), 2.65(3H, s), 2.64(3H, s), 2.20(3H, s) G 

[0096] mmm3 mwt^-m3 

MMMlfc£9%btlftN- (3- (4- (2, 4-^f;Pf7y-;V-5 — lVk)fc°y^ 
v ? >--2-^/VT5/)^^—/V)tKndr^/VT^(0.10g. 0.32mmol).K.lF>y^/V 
(98ul) <DTb9^W7> (5ml) mW.\^mtT^/V (48ul) ^P^L3B#^ jl# 

U 31— ^/Vj;«9^^ H ^i-S^^^i;«9N-Tir^-/V-N- (3- (4- (2, 4-V**f-?V 
f7y-^-5-^) t°y 5vV- 2-^T/VT5/) T7m^/V) T-trhT^K (0.05g, 42%) 



WO 2005/113550 25 PCT/JP2005/009119 

1H-NMR: 9.85(1H, s), 8.55(1H, d, J=5Hz), 7.97(1H, brs), 7.76(1H, d, J=8Hz), 
7.38(1H, dd, J=8Hz, 8Hz), 7.13(1H, d, J=5Hz), 7.09(1H, d, J=8Hz), 2.65(3H, s), 
2.64(3H, s), 2.23(3H, s), 2.06(3H, s)„ 
[0097] &l<D4\&Qi4 

n-y^J/V^uW^m\\ &l<Dlk^2<DM&mtm&<DlfM¥te£9N- (3- ( 
4- (2, 4-^f;vf7y- tv— 5— f/V)t°U ^Jly-2-^/VT^)^^/V) -N 

1H-NMR: 10.40(1H, s), 9.71(1H, s), 8.52(1H, d, J=5Hz), 8.04(1H, s), 7.59(1H, d, 
J=7Hz), 7.28(2H, m), 7.09(1H, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 1.61(2H, m), 
0.94(3H, J=8Hz) 0 
[0098] $t\<Di\&tfa5 

/l^-drv--N- (3- (4- (2, 4-^f;Vf 7/-^-5-^)t°y^y-2 — f 

1H-NMR: 9.87(1H, s), 8.55(1H, d, J=5Hz), 8.01(1H, s), 7.74(1H, d, J=7Hz), 
7.39(1H, m), 7.14(1H, d, J=5Hz), 7.07(1H, d, J=8Hz), 2.64(6H, s), 2.28(2H, m), 
1.58C4H, m), 0.90(6H, m) 0 

[0099] mmm6 mi^t^-me 

- (2, 4-^f/kf7y- /V-5-4/V)}£y^Jl/-2-4/VT^J)y^/V) -N 

1H-NMR: 10.63QH, s), 9.77(1H, s), 8.52(1H, d, J=5Hz), 8.12(1H, s), 7.65(2H, m), 
7.59(1H, m), 7.43(3H, m), 7.29(1H, dd, J=8Hz, 8Hz), 7.13(1H, d, J=9Hz), 7.10(1H, 
d, J=5Hz), 2.63(3H, s), 2.58(3H, s) c 
[0100] %Wft7 i&\(D\Y&mi 

/V^is-N- (3- (4- (2, /V-5 — f/V)t°U5:^-2 — ( 
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1H-NMR: 9.86(1H, s), 8.50(1H, d, J=5Hz), 8.15(1H, s), 8.02(2H, d, J=7Hz), 
7.76(1H, t, J=8Hz), 7.66(1H, m), 7.60(4H, m), 7.45(1H, m), 7.38(2H, m), 7.31(1H, 
dd, J=8Hz, 8Hz), 7.12(1H, d, J=5Hz), 7.01(1H, d, J=8Hz), 2.63(3H, s), 2.61(3H, s) 

o 

[0101] MMM8 3ti<D4k&(to8 

&&M4\Z£*)&P>tl1tN- (4- (2, A>-5 — f7V)t°y^vV 

-2--r/V)^^irV-l, 3-^T^>-(0.30g, 1.01mmol)^I^>y^^-/VT5^( 
0. 17ml) (DTb^tFvy^ls (10ml) W^MA^T^JV (0.08ml) ^^ia"?— Bfe 

- (3- (4- (2, 4-^f;pf-T^-;w-5 — i'/v)t°y^v ? ^-2— T/vr^y)^ 
^/V)TirhT5K(0.23g. 67%) £r#fc 0 

1H-NMR: 9.83(s, 1H), 9.61(s, 1H), 8.50(d, 1H, J=5Hz), 7.84(s, 1H), 7.52(m, 1H), 
7.20(m, 2H), 7.06(d, 1H, J=5Hz), 2.65(s, 3H), 2.63(s, 3H), 2.04(3H, s) G 
[0102] &l<D4\&m9 

n-^y/V^nyK^fflV\ ^KD^fb^8(DM^i:lKl#^f^^J:«9N- (3- ( 
4- (2, 4-^/^7/- /V-5-^/V)t°y5:^-2 — i jVT%/)7 ^=.&)'7 # 

1H-NMR: 9.77(1H, s), 9.60(1H, s), 8.50(1H, d, J=5Hz), 7.90(1H, s), 7.47(1H, m), 
7.21(2H, m), 7.06(1H, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 2.28(2H, t, J=7Hz), 
1.62(2H, m), 0.93(3H, t, J=7Hz) c 

[0103] mi<D4t&mio 

iso-:7^y/v^nyR^v\ mi<n4k&to8<Dm&fetm&<D&ifc\z.£*)N- (3- 
(4- (2, 4-^f-;^7y-;v-5-^;v)t°!)$v ; y-2-^T^y)7x^)^ 

1H-NMR: 9.72C1H, s), 9.60QH, s), 8.50(1H, d, J=5Hz), 7.95QH, s), 7.44(1H, m), 
7.20(2H, m), 7.06(1H, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 2.62(1H, m), 1.10(6H, d, 
J=6Hz) Q 
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[0104] MMMH &l<Dfc&V0ll 

-o-M^nw^mw mKD^m^m^mtmm^mm^N- o- (4 

- (2, 4-^f;Pf7/-/V-5 — f/V)t°y^v > >--2— |7VT$/)^^/V)-<^ 

1H-NMR: 10.21(1H, s), 9.67(1H, s), 8.52(1H, d, J=5Hz), 8.15(1H, s), 7.96(2H, d, 
J=7Hz), 7.55(4H, m), 7.29(2H, m), 7.07(1H, d, J=5Hz), 2.64(3H, s), 2.60(3H, s) c 

[0105] ^I«!|12 mi<D4k&mi2 

3- (4- (2, 4-^f^f7/- /V- 5 -^/V)fc°y ^^-2-^X57)^^/1^ 

1H-NMR: 10.07(1H, s), 9.62(1H, s), 8.50(1H, d, J=5Hz), 7.89(1H, s), 7.50(1H, m), 
7.34(4H, m), 7.24(3H, m), 7.06(1H, d, J=5Hz), 3.64(2H, s), 2.63(3H, s), 2.63(3H, s) 

o 

[0106] mi<v{k&mi3 

i«9N- (3- (4- (2, 4-^f/vfry- ;v— 5 --f/v)t°y 3:^-2--f/vT^y) 

1H-NMR: 9.8K1H, s), 9.59(1H, s), 8.50QH, d, J=5Hz), 7.87(1H, s), 7.50QH, d, 
J=7Hz), 7.26(7H, m), 7.06(1H, d, J=5Hz), 2.92(2H, t, J=8Hz), 2.63(6H, s), 2.62(2H, 
m) 0 

[0107] Wfc&MA miCDlk&Hfol4 

£<9N- (3- (4- (2, 4-^f;Vf7/- /V-5-^/V)fc°y^^-2-^/VT5/) 

1H-NMR: 10.08(1H, s), 9.60(1H, s), 8.50(1H, d, J=5Hz), 7.89(1H, s), 7.49(1H, m), 
7.2K2H, m), 7.06(1H, d, J=5Hz), 2.65(3H, s), 2.63(3H, s), 1.82(1H, m), 0.79(4H, 

m) 0 

[0108] ^ltfMb-^15 



WO 2005/113550 28 PCT/JP2005/009119 

£<9N- (3- (4- (2, /V- 5 ->f/W) t°U^^-2-^/VT57) 

1H-NMR: 9.70(1H, s), 9.59(1H, s), 8.50(1H, d, J=5Hz), 7.94(1H, s), 7.43(1H, m), 
7.20(2H, m), 7.06(1H, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 2.35(1H, m), 1.78(4H, 
m), 1.65(1H, m), 1.42(2H, m), 1.23(3H, m) 0 

[0109] mmmi6 mi^t^-mie 

/vy;^nyMv\ mKDit^-msfDM^mtmm^mm^xm- o- (4- 

(2, 4-^f;Vf7/-/V-5 -^T/V) t°y ^ vV- 2 -^T/VT^y) -^^^ 

1H-NMR: 9.77(1H, s), 9.60(1H, s), 8.50(1H, d, J=5Hz), 7.89(1H, s), 7.47(1H, m), 
7.2K2H, m), 7.06QH, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 2.31(2H, t, J=8Hz), 
1.58(2H, m), 1.33(2H, m), 0.91(3H, t, J=8Hz) Q 

[oho] mMmi7 mi<Dit^mn 

- (4- (2, 4-^f;W , Z- /V-5-^l7V)t°!J5vV-2 — f/VT5y)^^/V) 

1H-NMR: 9.76(1H, s), 9.60(1H, s), 8.50QH, d, J=5Hz), 7.89(1H, s), 7.48QH, m), 
7.2K2H, m), 7.06(1H, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 2.30(2H, t, J=8Hz), 
1.59(2H, m), 1.29(8H, m), 0.86(3H, t, J=7Hz) 0 

[0111] i&i<Di\&mis 

£<9N- (3- (4- (2, 4-^f/Pf7y- As-5-< f/V) t°y^vV-2 — </VT%/) 

1H-MNR: 10.19(1H, s), 9.69(1H, s), 8.52(1H, d, J=5Hz), 8.11(1H, s), 8.04(1H, d, 
J=4Hz), 7.85(1H, d, J=6Hz), 7.54(1H, m), 7.28(2H, m), 7.23(1H, m), 7.08(1H, d, 
J=5Hz), 2.64(3H, s), 2.60(3H, s) Q 
[0112] ^g»!|19 ^l<Dit^-mi9 
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N- (3- (4- (2, /V-5 — f/V) t°y^vV-2 — T/VT5/)^ 

o^/V) - 2- (2-^^-/v)TirhT5K^#fc 0 

1H-NMR: 10.1K1H, s), 9.64(1H, s), 8.50(1H, d, J=5Hz), 7.90(1H, s), 7.51(1H, m), 
7.39(1H, m), 7.23(2H, m), 7.07(1H, d, J=5Hz), 6.99(2H, m), 3.88(2H, s), 2.64(3H, 
s), 2.63(3H, s) 0 

[0113] mmm2o ^1^1^20 

m&M4\Z£V)mtbtlitN- (4- (2, 4-^f;Wy- /V-5-^|7V) tfy^V 
-2-^/V)^<^ifV-l, S-^T^tO.SOg, 1.01mmol)&l^MJ3i^/VT$^( 
0.32ml) (DTYy^Y^^ (10ml) ^t-^yy^/k^nyK^^ (0.20g) ^M^m. 

3- (4- (2, 4-v ? ^/V^Ty^/V-5-^/V)t o y5v ? ^-2-^/VT5/)^^/V 
) t°y vV- 2-^7/V^i)-5K (0.30g, 74%) £#fc Q 

1H-NMR: 10.44(1H, s), 9.71(1H, s), 8.76(1H, d, J=4Hz), 8.53(1H, d, J=5Hz), 
8.25(1H, s), 8.18(1H, d, J=8Hz), 8.09(1H, m), 7.69(1H, m), 7.52(2H, m), 7.30(1H, 
dd, J=8Hz, 8Hz), 7.09(1H, d, J=5Hz), 2.65(3H, s), 2.63(3H, s) c 
[0114] gtl<7>ffr^21 

- (3- (4- (2, 4-> ? ^7^Ty-/v-5--r/v)t o y^v ? ^-2--r/vT^y)^ 
^/v) t°y vV- 3 -#^?$*-y-^&mf'o 

1H-NMR: 10.4K1H, s), 9.71(1H, s), 9.12(1H, d, J=2Hz), 8.77(1H, m), 8.52(1H, d, 
J=5Hz), 8.29(1H, m), 8.15(1H, m), 7.57(2H, m), 7.31(2H, m), 7.08(1H, d, J=5Hz), 
2.64(3H, s), 2.6K3H, s) Q 
[0115] MMM22 Ml<£>4k&<%>23 

$mM4K£iQmhtlf''N- (4- (2, 4-^f;W/- — |7V)fc°J^vV 
-2-^/V)^^ifV-l, S-i/T^^CO.lOg, 0.34mmolK 5—^/V—2—^^si 
^/V#V^(53mg), v ? ^y7°nt°/Vrc^-/VT^^(70ul)CON ) N — i/^-^/Vy^/VJ* 
T5K (5ml) ^?g^BOP^;^ (^Oo/hUT^— /V- 1 —'(frtti/hVX (v^/VT^ 
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<9N- (3- (4- (2, 4-^f^f7y-^-5 — (/V) \l°])^>-2-^;VT^/) 7 

- (b-^/V^y^) -2-^7/V^^K(0.09g, 65%)^#fc 0 
1H-NMR: 10.06QH, s), 9.67(1H, s), 8.52(1H, d, J=5Hz), 8.08(1H, s), 7.84(1H, m), 
7.53(1H, m), 7.26(2H, m), 7.08(1H, d, J=5Hz), 6.92(1H, m), 2.64(3H, s), 2.61(3H, 

s) 0 

[0116] H»!|23 iU<^frn^25 

mm^WifcKX'ON- (3- (4- (2, 4-^W7/- /V-5 — i7V)t°y^vV- 
2 — f/VT^y)7^/V) - (2 N 4-^f/VfT/-^) -5-^7/V^i^5:K^r#yt 

o 

1H-NMR: 10.02(1H, s), 9.68(1H, s), 8.51(1H, d, J=5Hz), 8.06(1H, s), 7.52(1H, m), 
7.23(2H, m), 7.08(1H, d, J=5Hz), 2.66(3H, s), 2.63(3H, s), 2.62(3H, s), 2.55(3H, s) 

o 

[0117] mmm24 ^\<D\\^m2i 

mt^titiT^^m^\ mi<D^m8(Dm:^tmmcomm^x<02-^vit2 

-N- (3- (4- (2, 4-^f;kf7y- /V-5-4/V)t°y*i?^-2-4^T^/) 

1H-NMR: 10.2K1H, s), 9.69(1H, s), 8.51(1H, d, J=5Hz), 7.92(1H, s), 7.54(1H, m), 
7.24(2H, m), 7.08(1H, d, J=5Hz), 4.25(2H, s), 2.65(3H, s), 2.64(3H, s) G 
[0118] MMM25 Ml^t^-^028 

$mM4K£iQmhtlf''N- (4- (2, 4-^f;W/- — |7V)fc°J^vV 
-2-^/W^^irV-l, S-i/T^^CO.SOg, 1.01mmol)^.t»y^^/VT5^( 
0. 1 7ml) (DT h9t\?v77l/ ( 10ml) MW. K*#Z/7./Vt£— ;V?v ]) K (86ul) X.^U 
-e3B#r H 1Mbfc 0 SJ^^^*^P^L, ^ixf/V-ettlHL, fiS^^i^A^ 
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mk. mm-rmm&m^K.* mm^Mv7tt°;v^— ^/^M^tmudt^^ 
^m-r^tK^m- (3- (4- (2, a- i^^/v^-t^— /v-5-4M^])^j>- 

2 — i ^^^;V^>T^V (0.29g, 76%) £#fc Q 
1H-NMR: 9.68(1H, s), 9.65(1H, s), 8.51(1H, d, J=5Hz), 7.61(1H, m), 7.57(1H, m), 
7.25(1H, dd, J=8Hz, 8Hz), 7.08(1H, d, J=5Hz), 6.83(1H, m), 3.00(3H, s), 2.65(3H, 
s), 2.64(3H, s) 0 

[0119] mmm26 ^1^1^29 

n-y^>^/v^/v^ti])^m^\ mi<Dit^28(Dm^i:tmm<^mm^^ 

N- (3- (4- (2, 4-vW/V^-Ty*— /V-5 — f/V) t°y$vV-2-^7KT^/):7 

1H-NMR: 9.67(2H, s), 8.50(1H, d, J=5Hz), 7.57(2H, m), 7.23(1H, dd, J=8Hz, 8Hz), 
7.08(1H, d, J=5Hz), 6.82(1H, d, J=7Hz), 3.09(2H, t, J=8Hz), 1.67(2H, m), 1.35(2H, 
m), 0.83(3H, t, J=8Hz) Q 
[0120] MMM27 mW^^03O 

^if^/k^-/^^yK^fflVN^l(D^^28(DMitSx^^#»^t-J: ( 9N 
- (3- (4- (2, 4-^f/Vf7/-/V-5 — f/V) \f])^^-2-^/VT^/)^^ 

1H-NMR: 10.18(1H, s), 9.62(1H, s), 8.49(1H, d, J=5Hz), 7.80(2H, d, J=7Hz), 
7.53(5H, m), 7.12(1H, dd, J=8Hz, 8Hz), 7.06(1H, d, J=5Hz), 6.68(1H, d, J=8Hz), 
2.65(3H, s), 2.62(3H, s) c 
[0121] %M&\2S 

mmm26\zx^nbtiftN- (3- (4- (2, i7v)t°y 

^J>-2-4;VT%J)~7^.^-/V) -2-^PPTi^T5:K(0.10g, 0.27mmol) ^t^t/V 
^y^(47ul)(DN, N-^^/V*/W*T^K?§^(5ml) lZ.fcmJJ ] JV^(70mg) RTff& 

Zxi^ytfy-yj— (^nn^/Vi^:^/— ;V= 19 : l^ffi) ^£<9*ifMU N- (3- ( 
4- (2, 4-^W7y'-/V-5 — f/V)t°y5v ? >'-2-^/VT5y)^^/V) -2 
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-^/V^y^-4-^l7VTi?hT$K(0.11g, 96%) £r#fc Q 

1H-NMR: 9.6K1H, s), 9.60QH, s), 8.50(1H, d, J=5Hz), 7.92QH, s), 7.49QH, d, 
J=8Hz), 7.24(2H, m), 7.07(1H, d, J=5Hz), 3.64(4H, m), 3.13(2H, s), 2.64(3H, s), 
2.64(3H, s), 2.53(4H, m) 0 
[0122] MMM29 mi<Vik&<&)32 

^/—/vT^&m\<\ mi(Dit-^m3i(Dm^tmm(Dmm^<0N- o- (4 

- (2, 4-^f/Pf7)/- — 0^)t°V^J>-2 — i;VTK;)Z7zc~;V) -2 

- (2-tKn^^/VT5/)Ti?hT5K^#fc 0 ^O^, 4N^^/@^^^-/v-e 

1H-NMR: 10.48(1H, s), 9.72(1H, s), 8.94(2H, brs), 8.51(1H, d, J=5Hz), 7.91(1H, 
s), 7.58(1H, m), 7.26(2H, m), 7.09(1H, d, J=5Hz), 3.71(2H, t, J=5Hz), 3.10(2H, m), 
2.66(3H, s), 2.64(3H, s) Q 
[0123] WfcWZO ^lCO^b-^^33 

i - 1 - yh^jj/istf^/w^^&m v \ m i (D^mi <D%mmt nm^n 

fN-£«92- (4-t-y>df-^/k^— /Vg^Vls-l—JM -N- (3- (4- (2, 

4 - -^f/vfr/-^ - 5 - -Y/v) t°y 3; - 2 - -r/vr^y) :7^/v) r-fehr^K 

1H-NMR: 9.60(2H, s), 8.50QH, d, J=5Hz), 7.92(1H, s), 7.49(1H, d, J=8Hz), 
7.24(2H, m), 7.07(1H, d, J=5Hz), 3.37(4H, m), 3.16(2H, s), 2.63(6H, s), 1.40(9H, s) 



[0124] HJfe#ij31 :gltf>ft^#/35 

- (4- (2, 4-^f;Pf7/-;V-5 — f/V)t°y^v ? >'-2— f/VT^y)^^/V) 

- 2 h^v-T-fehT$K£r#fc 0 

1H-NMR: 9.62(1H, s), 9.59(1H, s), 8.50(1H, d, J=5Hz), 7.97(1H, s), 7.51(1H, d, 
J=8Hz), 7.24(2H, m), 7.07(1H, d, J=5Hz), 4.00(2H, s), 3.39(3H, s), 2.64(3H, s), 
2.63(3H, s) 
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£<9N- (3- (4- (2, /V- 5 ->f/W) t°U^^-2-^/VT57) 

1H-NMR: 9.79(1H, s), 9.70(1H, s), 8.52(1H, d, J=5Hz), 7.61(2H, m), 7.35(3H, m), 
7.31(2H, m), 7.25(1H, dd, J=8Hz, 8Hz), 7.09(1H, d, J=5Hz), 6.81(1H, m), 4.47(2H, 
s), 2.64(3H, s), 2.62(3H, s) Q 

[0125] mm^m mi<D^m37 

Zf&^B—N— (3- (4- (2, 4-^f;^7y- /V-5-^f/V)t P U^^-2-^V 

1H-NMR: 9.89(1H, s), 9.62(1H, s), 8.50(1H, d, J=5Hz), 7.90(1H, s), 7.49(1H, m), 
7.22(2H, m), 7.06(1H, d, J=5Hz), 3.60(2H, t, J=6Hz), 2.65(3H, s), 2.63(3H, s), 
2.12(2H, m) 0 
[0126] mi<Dfc-&%038 

n - 1 - •J'y^z/jj/v^/vsf]) i/y?rfflv\gi <r>\Y&m 2 3cD®Bt^ ^#0^ 

2- -N- (3- (4- (2, 4-^/^7^/- 

/k- 5 — f/v) ify^vV- 2— r/vr^y) ^—/w) TirhT^K£#fc 0 

1H-NMR: 9.80QH, s), 9.64(1H, s), 8.50QH, d, J=5Hz), 7.87(1H, s), 7.52QH, m), 
7.23(2H, m), 7.06(1H, d, J=5Hz), 6.99(1H, t, J=5Hz), 3.73(2H, d, J=5Hz), 2.65(3H, 
s), 2.63(3H, s), 1.40(9H, s) c 
[0127] HJfe#ij35 :gltf>ft^#/39 

N-t-7>^rv-yj/V^/V- j3 -Ty^>%m\ \ ^l^b^23(D^?i^l^l 
m<VWimz.£<93- (t-:7>^#/V^/VT5/) -N- (3- (4- (2, 4-v^/V 

1H-NMR: 9.85(1H, s), 9.62(1H, s), 8.50(1H, d, J=5Hz), 7.88(1H, s), 7.50(1H, d, 
J=7Hz), 7.2K2H, m), 7.06(1H, d, J=5Hz), 6.82(1H, m), 3.22(2H, dd, J=6, 13Hz), 
2.65(3H, s), 2.63(3H, s), 1.38(9H, s) Q 
[0128] Wfc&\36 ^tltfMb-^40 
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tmm<DMmz.£<94- (t-y^^/^^r^/) -n- (3- (4- (2, 4-vy 

f;Vf7/-/P - 5 - 4 Ad try 5 - 2 — f ^^^T5K^#fc 0 
1H-NMR: 9.80(1H, s), 9.61(1H, s), 8.50(1H, d, J=5Hz), 7.89(1H, s), 7.48(1H, d, 
J=7Hz), 7.2K2H, m), 7.06(1H, d, J=5Hz), 6.83(1H, m), 2.97(2H, dd, J=6, 13Hz), 
2.64(3H, s), 2.63(3H, s), 2.30(2H, t, J=7Hz), 1.70(2H, m), 1.38(9H, s) c 

[0129] mm^m mi(D^m4i 

%1&MZ4\Z.&Y)&btl1t.2- (t-^>=3r^/V^/VT5y) -N- (3- (4- (2, 4 
- ^f;^7y-;v - 5 — i ;v) t°y - 2 - ^^^/v) TirhT^K ( 

0.31g, 0.68mmol)<m, 4- ^^^(lOmD^-g^N^^/l, 4-v^=3r1^( 

5mD ^*px., ^ta-e-»mi-§o R^mm&rmmu mm^mm^/^M 

K., ^tcttm^m.ir^tKX<02-T^-N- (3- (4- (2, 4-v^Vl^T 
y — ;V- 5 — f/V) t°y - 2 — f 7VT57) Ti?bT5K • (0.25g, 

94%) £#fc 0 

1H-NMR: 10.50(1H, s), 9.78(1H, s), 8.52(1H, d, J=5Hz), 8.21(3H, brs), 7.90(1H, 
s), 7.58(1H, m), 7.28(2H, m), 7.10(1H, d, J=5Hz), 3.78(2H, m), 2.67(3H, s), 
2.65(3H, s) 0 

[0130] mfo®m mmt&m42 

^»!|35i^J:«9#^^3- (t-^>dr^/V^7VT$7) -N- (3- (4- (2, 4 
-^f/Vf7/-/V-5-^;V) tfy^vV- 2-^T/kT^y) ^ai^/H ^n/^T^K 
£fflV\ ^KD^^KDMitfe^^^f^t-i^S-T^y-N- (3- (4- (2, 

1H-NMR: 10.1K1H, s), 9.68(1H, s), 8.51(1H, d, J=5Hz), 7.88(4H, m), 7.52(1H, d, 
J=8Hz), 7.26(2H, m), 7.08(1H, d, J=5Hz), 3.08(2H, m), 2.73(2H, t, J=7Hz), 
2.66(3H, s), 2.64(3H, s) Q 
[0131] mMM39 ^1(75^-^^43 

^»!l36^J;<9#^^c4- (t-y>=3f^/V^/VT5y) -N- (3- (4- (2, 4 
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fflV\ ^l(D^^4l(D^&i:^l1ilom^^J; ( 94-T5/-N- (3- (4- (2, 4 

-W;vfr/-;v-5-^) t°y^vV- 2 — -7^;V) y^>T%Y^ 

1H-NMR: 9.96QH, s), 9.65(1H, s), 8.51(1H, d, J=5Hz), 7.89(4H, m), 7.51(1H, d, 
J=8Hz), 7.23(2H, m), 7.07(1H, d, J=5Hz), 2.85(2H, m), 2.66(3H, s), 2.64(3H, s), 
2.44(2H, t, J=7Hz), 1.87(2H, m) 0 
[0132] ^»!)40 ^ltfMb-^47 

2, 2, 2-YV7^xi^y'^;V^~;V?xiW%^^X^l(Dik&m2S(D%m.m 

tmn^mm^m- o- (4- (2, 4-^^vi^t^-/v-5-- r/v-)try^^ 

-2-^;vt^/)-7^;v) - (2, 2, 2-hy^/^d^^)^/k^^T^K^#fc 0 
1H-NMR: 10.37(1H, s), 9.69(1H, s), 8.51(1H, d, J=5Hz), 7.67(1H, m), 7.58(1H, m), 
7.27(1H, dd, J=8Hz, 8Hz), 7.09(1H, d, J=5Hz), 6.84(1H, dd, J=6, 8Hz), 4.46(2H, 
J=9Hz), 2.65(3H, s), 2.64(3H, s) c 

[0133] -MM^Hi mWk&$)48 

M&M4\z3:*)&hti1tN- (4- (2, 4-^f;vf7)/- /v-5 — i7v)t°y^vV 
-2-^/V)^^irV-l, 3-^T5>-(0.10g, 0.34mmol) (Dv^tm^^CSmOlglg 

mmzmwt^/i'&uaz., mm\^td^^^mir^t\z.^m- (3- (4- (2, 4- 

^f^f7/- /V-5-/r/k)fc°y^v ? ^-2-^T^y)7m— /V) -N' -:7^/k 
"?V7(0.1.g, 71%)£#fc Q 

1H-NMR: 9.62(1H, s), 8.64(1H, s), 8.55(1H, s), 8.51(1H, d, J=5Hz), 7.74QH, s), 
7.45(3H, m), 7.28(2H, m), 7.20(2H, m), 7.07(1H, d, J=5Hz), 6.96(1H, t, J=7Hz), 
2.64(3H, s), 2.62(3H, s) G 
[0134] miCOjt&$)49 

(3- (4- (2, 4-^f/^7/- — (A')}*y*i?ls-2 — f/KT5/):7« 
/V) -N' -^h^>#/V^/M^/V^WT^#fc 0 
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1H-NMR: 9.56(1H, s), 8.67(1H, s), 8.50(1H, d, J=5Hz), 7.62(1H, s), 7.41(1H, m), 
7.15(2H, m), 7.05(1H, d, J=5Hz), 6.46(1H, t, J=6Hz), 4.12(2H, q, J=7Hz), 3.87(2H, 
d. J=6Hz), 2.65(3H, s), 2.63(3H, s), 1.21(t, J=7Hz) Q 
[0135] ^l<O-fb-^K>50 

MMM42fc£*)ntr>tlftN- (3- (4- (2, 4-i^^/V^Ti/— /V-5--l7V)fc 0 y 

5:^-2-^r/vT5:y)7ji^/v) -n' -xh^^M^f/k^vr (o.20g, 

0.47mmol) CD^h^tKn:/^ (6ml) JkW9S~~A' (4ml) $g$gt£4M;fcil>fby^A 
(0.59ml) fctm*., 60 o C-C30^r H 1Jt#bfc o S^^^*-e^Pbfc#, /K 

£^£•9(3- (3- (4- (2, 4-^f^f7y- /k-5-^/V)t°y$v ? ^-2-^/V 
T^y) ^—/V) f? WK) 31& (0.17g, 91%) £#fc c 

1H-NMR: 12.52(1H, brs), 9.55(1H, s), 8.64QH, s), 8.50(1H, d, J=5Hz), 7.61(1H, 
s), 7.39(1H, m), 7.16(2H, m), 7.05(1H, d, J=5Hz), 6.37QH, t, J=6Hz), 3.80(2H, d, 
J=6H, ), 2.65(3H, s), 2.64(3H, s) G 
[0136] mi<D4k&V051 

3, 3, 3-hv^/v^y°^^m^m^\mi<Dit^23<DM^tmm(Dmi¥ 

\C£<9N- (3- (4- (2, 4-^f;Vf7/-;l'-5 — (;V)\f])^^-2-4^TK 
/)7x^;l')-(3, 3, 3-hy^/V^-n^n/^^)T5K^r#/c 0 

1H-NMR: 10.20(1H, s), 9.69(1H, s), 8.52(1H, d, J=5Hz), 7.92(1H, s), 7.54(1H, d, 
J=8Hz), 7.25(2H, m), 7.08(1H, d, J=5Hz), 3.51(2H, q, J=9Hz), 2.64(3H, s), 
2.64(3H, s) 0 

[0137] mmm45 mi<D4t&®52 

WkW4\Z£V&t>tlitN- (4- (2, 4- fFf-AsFT-/— A>-5 — 
-2-^/V)^^V-l, 3 — S^T^CO.lOg, 0.34mmolh 4- (v^/VT5:/) >^ 
>-|^-^^^(62mg) N v ? ^y^ P ntVV^^/VT5:^(140ul)(DN, N— iW/K7;*-/V' 
AT^K (5ml) ^R^BOmig (^O^M/T)/— /V- 1 — {A'ttisbV* (itt^A'T 
V&^y-y^tt^T'tY) (0.18g)^Px.^a-C— BfcfcfcfiLfco S 
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rmm^m^tco mm Kmm^/^mx.^^ttm^smir^tKXM - 

^-/VT^y-N- (3- (4- (2, 4-^f;Vf7/- /V-5— f/V) fc°y5vV-2-^ 
/VT^y) ^oi^/v) ^^T^K • ^gi^ (0.06g, 39%) ^#fc G 

1H-NMR: 10.35(1H, brs), 10.02QH, s), 9.69(1H, s), 8.51(1H, d, J=5Hz), 7.88(1H, 
s), 7.5K1H, d, J=9Hz), 7.24(2H, m), 7.08(1H, d, J=5Hz), 3.07(2H, m), 2.76(3H, s), 
2.75(3H, s), 2.66(3H, s), 2.64(3H, s), 2.44(2H, t, J=7Hz), 1.97(2H, m) 0 

[0138] 

^y^iyr^m^^m v \ m 1 (Dit^-mAs^m^&t mm^m^ k x - 

(3- (4- (2, 4-^f;^7y- ^-5-^7V)t 0 y5v ? ^-2--f/VT$7)^- 
/V) -N' -^/^^-r7^T^#fc 0 

1H-NMR: 9.72QH, s), 9.48(1H, brs), 8.53(1H, d, J=5Hz), 7.83(1H, s), 7.60(1H, 
brs), 7.55QH, d, J=8Hz), 7.25(1H, dd, J=8Hz, 8Hz), 7.10(1H, d, J=5Hz), 6.92(1H, 
d, J=8Hz), 2.90(3H, d, J=4Hz), 2.66(3H, s), 2.64(3H, s) Q 
[0139] mWt^m55 

i«9N- (3- (4- (2, /V-5-4/V)\?y^i/Z/-2-^/VTK/) 

y^sv) -3- (fc°yvV-3— <;v)^n^>T^Y^ntz. 0 
1H-NMR: 9.84(1H, s), 9.62(1H, s), 8.50(1H, d, J=5Hz), 8.40(1H, d, J=5Hz), 
7.86(1H, s), 7.67(1H, d, J-8Hz), 7.50(1H, m), 7.31(1H, m), 7.21(2H, m), 7.06(1H, 
d, J=5Hz), 2.94(2H, t, J=8Hz), 2.66(2H, t, J=8Hz), 2.64(3H, s), 2.63(3H, s) Q 

[0140] mmmAs mwt^m^Q 

^t^J:*93-ynn-N- (3- (4- (2, 7y-/V-5-^)t°!J^ 
> - 2 -^T/kT^y) ~7^.=-lV) ^ti/-?^/^^T^K^#f'o 

1H-NMR: 9.8K1H, s), 9.69QH, s), 8.51(1H, d, J=5Hz), 7.59(2H, m), 7.25(1H, dd, 
J=8Hz, 8Hz), 7.09(1H, d, J=5Hz), 6.83(1H, d, J=8Hz), 3.73(2H, t, J=6Hz), 3.24(2H, 
m), 2.65(3H, s), 2.64(3H, s), 2.14(2H, m) 0 
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[0141] Ml<Dik&!%)58 

trnm^mm^xm- o- (4- (2, 4-v ? ^/v^rywv-5-^/v)t°y5v ? >- 

- 2-4/^7^7) -7^;V) -A- y'tt^/V^Z/^^V^TK K^#fc 0 
1H-NMR: 10.24(1H, s), 9.66(1H, s), 8.50(1H, d, J=5Hz), 7.80(2H, m), 7.55(4H, m), 
7.13(1H, dd, J=8Hz, 8Hz), 7.07(1H, d, J=5Hz), 6.68(1H, d, J=8Hz), 4.74(2H, d, 
J=34Hz), 2.65(3H, s), 2.62(3H, s) Q 
[0142] ^»!)50 

4- (2, ;v-b-^;v)}f^Jiy-2-^;vT^)'7^ ;v)^.^ 

1H-NMR: 9.68(1H, s), 9.60(1H, s), 8.49(1H, d, J=5Hz), 7.82(1H, s), 7.42(6H, m), 
7.19QH, dd, J=8Hz, 8Hz), 7.06(1H, d, J=5Hz), 5.15(2H, s), 2.63(6H, s) Q 
[0143] mW^^06O 

^^^^ixf;^^v^, ^KD^^ScDMitSx^^^^t-i^N- (3- (4 

- (2, 4-^f/Pf7/- ;v-b-4/v)}i°y^i/i/-2-4/VT*/)~7^/v)^.Y3c 

1H-NMR: 9.59QH, s), 9.50QH, s), 8.49(1H, d, J=5Hz), 7.81(1H, s), 7.46(1H, d, 
J=8Hz), 7.18(1H, dd, J=8Hz, 8Hz), 7.05(2H, m), 4.12(2H, q, J=7Hz), 2.64(3H, s), 
2.63(3H, s), 1.25(3H, t, J=7Hz) 0 
[0144] HJfe#ij52 ^:l(Dik&%6Q2 

- (4, 5-^f;vf7/- ;\>-2-' f/v^n-v^^, ^m^hm^Wfe 
\z.$ym— (3- (4- (4, /V-2-^r/V)t°!J5v ? ^-2-^/l-T5: 

1H-NMR: 9.83QH, s), 9.73(1H, s), 8.53(1H, m), 7.82(1H, s), 7.55(1H, m), 7.33QH, 
m), 7.2K2H, m), 2.42(3H, s), 2.34(3H, s), 2.02(3H, s) 0 
[0145] ^g»!|53 &1<D4\&QS67 
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mtMlKXVnhfrttN- (4- (2, A-V'^^T-/— 

f^^J;<9N- (4- (4- (2, 4-^/^7/^-5 — l7V) t°y^vV-2 — |7V 

1H-NMR: 9.80(1H, s), 9.54(1H, s), 8.48(1H, d, J=5Hz), 7.66(2H, d, J=9Hz), 
7.49(2H, d, J=9Hz), 7.04(1H, d, J=5Hz), 2.65(3H, s), 2.63(3H, s), 2.02(3H, s) Q 

[0146] rnm&m mi(D^m82 

3 — T-fehT5K^^ /V^T^v^^Shudong Wangfe (Jounal of Medicinal 
Chemistry, 47#1662~1675ll2004^)<D^i^J:(9#^tLSN' -(5— (3— 

^/vr^yr^y n^r/v) -4 -^f/y — /v- n, n - ^^/v*/va 

T^v^£fflV\ Mit^!l3^|Kl#(D^^j;«9N- (3- (4- (2-T*/-4-^/V 
f7/-/V-5--f/V) t°y5:^-2-^/VT5y) :7^~/V) Ti? bT5K3r#7c 0 
1H-NMR: 9.82(1H, s), 9.37(1H, s), 8.29QH, d, J=5Hz), 7.72(1H, s), 7.54QH, d, 
J=8Hz), 7.47(2H, s), 7.16(2H, m), 6.83(1H, d, J=5Hz), 2.42(3H, s), 2.01(3H, s) G 
[0147] mWk&$)83 

3-Ti?hT5K:7^/^T^^§!J^j2^^ 

m^mstmm^m^xm- (3- (4- (4-^/v-2-^/vt*;^t>?— >v 

-5--T/V) -2.-4 >VT^A -7^;v) Ti?r-T^K^#fc 0 

1H-NMR: 9.81(1H, s), 9.37(1H, s), 8.29(1H, d, J=5Hz), 8.01(1H, d, J=5Hz), 
7.78QH, s), 7.47(1H, J=8Hz), 7.16(2H, m), 6.85(1H, d, J=6Hz), 2.83(3H, d, 
J=5Hz), 2.45(3H, s), 2.01(3H, s) Q 
[0148] ^»!I56 ^l^b^l03 

%M®n\Z.£iQnhflttN- (4- (2, 4-vW/V^TiA- Wt^vV 

-2 — f/vo^^-ev-i, 4-^r^>-^m^\ mi<Dih^28(DmTt&tmm(Dm 

mcX<0N- (4- (4- (2, /V-5-^/V) t 0 y5^-2— f/V 

757) ^m^/V) y^>-^/V*^T5K^#fc 0 

1H-NMR: 9.64(1H, s), 9.42(1H, s), 8.50QH, d, J=5Hz), 7.73(2H, d, J=9Hz), 
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7.16(2H, d, J=9Hz), 7.07(1H, d, J=5Hz), 2.93(3H, s), 2.66(3H, s), 2.63(3H, s) Q 

[0149] mmm57 ^i^^kikm 

mtm^^m^xm- (4- (a- (2, 4— sw/i^-r^— /v-s-^f/i^y^v 5 

1H-NMR: 10.15(1H, s), 9.68(1H, s), 8.51(1H, d, J=5Hz), 7.75(2H, d, J=8Hz), 
7.17(2H, d, J=8Hz), 7.09QH, d, J=5Hz), 4.41(2H, q, J=9Hz), 2.66(3H, s), 2.63(3H, 

s)o 

[0150] ^»!|58 mi<Dfc-&!®)105 

(4- (4- (2, 4-^f;W/- f/V)fc°y^>V-2 — 

1H-NMR: 9.63(1H, s), 9.59(1H, s), 8.51QH, d, J=5Hz), 7.72(2H, d, J=9Hz), 
7.33(5H, m), 7.15(2H, d, J=9Hz), 7.07(1H, d, J=5Hz), 4.39(2H, s), 2.66(3H, s), 
2.63(3H, s) 0 
[0151] Hife#ij59 $tl<Di\&1fol06 

2 - tt7x.is#/v$—A'?viy KSrffl v \m 1 (Dit-frms KDwmmt mno&fe 

iZXVN- (3- (4- (2, 4-^^/^X^-/1—5 — f/V) fc°y^vV-2— f7VT5 
7) - 2 - ^^^/V^lKK^fco 

1H-MNR: 10.14(1H, s), 9.64(1H, s), 8.51(1H, d, J=5Hz), 8.00(1H, d, J=3Hz), 
7.83(1H, d, J=6Hz), 7.74(2H, d, J=8Hz), 7.64(2H, d, J=8Hz), 7.22(1H, dd, J=3Hz, 
6Hz), 7.07(1H, d, J=5Hz), 2.66(3H, s), 2.64(3H, s)„ 
[0152] mMM60 mi<D4k&%054 

- (3- (4- (2, 4-v ? /^/^Ty*— /V-5-/f/Hfc°y^vV-2 — f/VT^/)^ 

~/v) - n' -y^/p^-^uT^nfc 0 

1H-NMR: 9.74(1H, s), 9.70QH, s),9.67(lH, s), 8.51(1H, d, J=5Hz), 7.91(1H, s), 
7.57(1H, d, J=8Hz), 7.50(1H, d, J=8Hz), 7.29(3H, m), 7.09(3H, m), 2.64(3H, s), 
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2.62(3H, s) 0 

[0153] mmwm mi<D^m26 

3 - ^PPft7xy - 2 - TJ/V^Vg^ffl V \ ^ 1 <Dfc&%!>23<D9m&:b mm<V 
JftfNc«J;t>N- (3- (4- (2, 4-v ? ^/^TyWv-5-/r/V)t°y^> ? ^-2-^ 
^7^y)7x^) -2 - (3 -^nt2^73i^) ^/WaJ?^^KSr#feo 
1H-NMR: 10.10(1H, s), 9.70(1H, s), 8.52(1H, d, J=5Hz), 8.10(1H, s), 7.91(1H, d, 
J=5Hz), 7.52QH, m), 7.28(2H, m), 7.21(1H, d, J=5Hz), 7.09(1H, d, J=5Hz), 
2.64(3H, s), 2.62(3H, s)„ 
[0154] mi<D4k&tfo44 

mteM37te£ymbtiti2-7$;-N- (3- (4- (2, 4-$WA^7V— /v- 

5--f/V) t°y^vV- 2 — f/^T^y) ^^/V) TirhT^K -^^^ (0.10g, 0.26mmol) 
^iFby^/KT^ (0.06ml) (DThy^^y^ (5ml) WM^itT^^/V (0.02ml) 

^-f-^tKX^-r^^r^y-N- (3- (4- (2, 4-^;^7y-;v- 
5— f/v) t°y^>v- 2 — f/vr^y) y^/v) r-fehr^K (o.o6 g , 58%) £#fc c 

1H-NMR: 9.86QH, s), 9.64(1H, s), 8.50QH, d, J=5Hz), 8.16(1H, m), 7.88(1H, s), 
7.52(1H, m), 7.23(2H, m), 7.07(1H, d, J=5Hz), 3.87(2H, d, J=6Hz), 2.65(3H, s), 
2.63(3H, s), 1.89(3H, s) Q 
[0155] H»!J63 ^10tffrB4fe45 

mMM38lC£iQnbthfz3-T^/-N- (3- (4- (2, /^f7y-/V- 
5 - -f/V) t°y 2 - -T/VT5/) 7 ^—/V) zf^OTK^m V \ * 1 <D#&*fo4A 

(Dwmmtmm^mm^.x<o3-T^/vT^j-N- (3- (4- (2, 

Ty — /l — 5 — ^T/V) t°y ^ >V- 2 --T/VT^y) 7^^/v) i/p^T^KS^fco 
1H-NMR: 9.86QH, s), 9.64(1H, s), 8.50(1H, d, J=5Hz), 8.16(1H, m), 7.88(1H, s), 
7.52QH, m), 7.23(2H, m), 7.07(1H, d, J=5Hz), 3.87(2H, d, J=6Hz), 2.65(3H, s), 
2.63(3H, s), 1.89(3H, s)„ 
[0156] miM&\64 ^KDit^-mAQ 
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Mt&W39K£.*)&t>tlit.4 — T$S-N- (3- (4- (2, /Pf 
5 — i/V) 2 — ^^T^K^rffl V \ ^ 1 (D{b-^#J44<Z) 

^5t&irl^#O^^J;«94-T-fe^/VT5:7-N- (3- (4- (2, 4-v^/l^PT 

1H-NMR: 9.86(1H, s), 9.62(1H, s), 8.50(1H, d, J=5Hz), 7.92(1H, m), 7.87(1H, s), 
7.50QH, d, J=8Hz), 7.23(2H, m), 7.06(1H, d, J=5Hz), 2.65(3H, s), 2.63(3H, s), 
1.79(3H, s) 0 
[0157] ^»!I65 

^^^D7tf;^^V^, ^l(D^^67(DM^*^IWIil(D^{^^J:«92-^tin 
-N- (4- (4- (2, 4-vW/l^Ty— /V-5-^/V)t 0 U^v ? ^-2— f/VT^y) 

- (4- (4- (2, 4-^f;Vf7y- /V- 5 -^T/V) ^5:^-2-^X57) 7m 
^/V) -2-^/V^y^-4-^/VTirhT5K^#fc 0 ^<D^ 4N^^/g^^^vV 

1H-NMR: 9.60(1H, s), 9.58(1H, s), 8.49(1H, d, J=5Hz), 7.69(2H, d, J=9Hz), 
7.55(2H, d, J=9Hz), 7.06(1H, d, J=5Hz), 3.65(4H, m), 3.11(2H, s), 2.65(3H, s), 
2.63(3H, s) 0 

[0158] mm&m ^1^1^/120 

MMM65\Z.£V)^htLtl2-?titi-N- (4- (4- (2, 4-^f;Pf7y-/V- 

m&&tmmcommz.£<9N- (4- (4- (2, 4-^/^7^-5-^)^ 

y^.vV-2 — <;VT^/)7^/V) -2- (2-tKndfv/^/VT5/)TirhT5K^# 
fc 0 4N^/ / ^^^-/v-eMai-§^tt3lJ;«9m^i:bfc 0 
1H-NMR: 10.56(1H, s), 9.69(1H, s), 8.95(2H, brs), 8.51(1H, d, J=5Hz), 7.72(2H, d, 
J=9Hz), 7.54(2H, d, J=9Hz), 7.08(1H, d, J=5Hz), 3.96(2H, m), 3.10(2H, m), 
2.67(3H, s), 2.64(3H, s) Q 
[0159] M1MM67 mi(Dil:-&!%)l08 

^^■>m^^])v^m^\ mw^mQKDm^Bitmm^m^K^m- (4- ( 
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4- (2, 4-^f/Vf7^- /V- 5-^/V)t°!J5v ? ^-2— T/VT^y)^^/V)— n 

1H-NMR: 10.40QH, s), 9.66(1H, s), 9.11(1H, d, J=2Hz), 8.76(1H, dd, J=2Hz, 5Hz), 
8.5K1H, d, J=5Hz), 8.3K1H, dt, J=2Hz, 8Hz), 7.76(2H, d, J=8Hz), 7.70(2H, d, 
J=8Hz), 7.57(1H, dd, J=5Hz, 8Hz), 7.07(1H, d, J=5Hz), 2.66(3H, s), 2.65(3H, s) c 

[0160] 

l - T-tef-tve^yjis - 4 - *A<i&sWekm v \ m l of b^23©3«gifcfc mm 

<D$kft\ZL£9N— (3- (4- (2, 4-^f-/Vf7y^-5-^)t°!)5v ? y-2- 
^T/VT^y) 1 -Ti?^/M^y^-4-#/V#V^T^K£#fc 0 

1H-NMR: 9.85(1H, s), 9.62(1H, s), 8.50(1H, d, J=4Hz), 7.47(1H, dt, J=2Hz, 8Hz), 
7.22(2H, m), 7.06(1H, d, J=4Hz), 4.41(1H, m), 3.88(1H, m), 3.05(1H, m), 2.66(3H, 
s), 2.65(3H, s), 2.65-2.55(2H, m), 2.01(3H, s), 1.85-1. 70(2H, m), 1.60QH, m), 
1.45(1H, m) 0 
[0161] mMM69 mi(Dih^57 

mMM48lc£<9nhtlti3-?ziv--N- (3- (4- (2, 4-^f;PfTy-;V- 

5- 4/^) fc°y^>V- 2-^/vr^y) y^/v) y°u^^/v^T^V (o.23g, 

0.52mmol) ^/V^y>-(10ml) &1J\\X.70°CKX~ Sfe^gbfc Q SJ^IS^^K^PX.. ^ 

mi^^M^mm.t^^^^^Hz.x.m- (4- (4- (2, 4-vW/v^- 

TV— /v- 5 — f/v) t°y ^ v^- 2 --f/vT^y) ^^/k) - 3 - ^e/v^y y^n/-?^ 

/V/J^T^K (0.18g, 70%)£#fc o 

1H-NMR: 9.78(1H, s), 9.73(1H, s), 8.51(1H, d, J=5Hz), 7.64-7.56(2H, m), 7.24(1H, 
d, J=8Hz), 7.09(1H, d, J=5Hz), 6.83(1H, t, J=8Hz), 3.41(4H, s), 3.16(2H, t, 
J=6Hz), 2.65(3H, s), 2.64(3H, s) 2.30(2H, t, J=6Hz), 2.19(4H, s), 1.82(2H, m) 0 
[0162] 'MMfanO ^\(D\\^miQ 

4 - y^/v - 3 - =. Yx*7*.~>v>rT~ i»?tm v ^m&m 3Rrj4tmm<D^m km 
4-y^w-N- (4- (2, 4-iyy^/v^-ry— /v- 5-^r/v-)fc°y^>- -2 --f/v) 
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^tmmcomm^m- (5- (4- (2, 4-^f;wy-;w-5 — w t'y^ 

1H-NMR: 9.57(1H, s), 9.28(1H, s), 8.49QH, d, J=5Hz), 7.76(1H, s), 7.53QH, d, 
J=8Hz), 7.1K1H, d, J=8Hz), 7.05(1H, d, J=5Hz), 2.64(3H, s), 2.63(3H, s), 2.13(3H, 
s), 2.05(3H, s) 0 
[0163] mi(Di^^)69 

2 - - 5 -=.hv7^~/^T~z»-&m v 1 (Dit&m 7ocom^mt mm 

(D^mz.XVN- (3- (4- (2, 4-^f-/Vf7y^-5-^)t°!)v^-2- 

1H-NMR: 9.80(1H, s), 8.86(1H, s), 8.39(1H, d, J=5Hz), 7.63(1H, d, J=2Hz), 
7.3K1H, dd, J=2Hz&8Hz), 7.12(1H, d, J=8Hz), 6.95(1H, d, J=5Hz), 2.61(3H, s), 
2.54(3H, s), 2.14(3H, s), 2.01(3H, s) Q 
[0164] ^KDik^mSS 

2 - - 3 - ~h n-7^;v^fr^j^m v i <o\\^m 7o<dm^^ mm 

(DMmZ-X'Q'N- (3- (4- (2, 4-^^^^— /k-5-^/V)t°y^v ? ^-2- 

1H-NMR: 9.32(1H, s), 8.90(1H, s), 8.38(1H, d, J=5Hz), 7.25(1H, d, J=2Hz), 
7.18(1H, d, J=8Hz), 7.12(1H, t, J=8Hz), 6.95(1H, d, J=5Hz), 2.61(3H, s), 2.55(3H, 
s), 2.07(3H, s), 2.05(3H, s) c 

[0165] Wtmmmi ^— P72^t- -vmm&Mfem 
(i)^-- u72*c~r—i£<Dmwk 

Hela« (ATCC No.CCL-2) d^^Ss^V ^otal RNAMfeffiU m&^BmEi 
J^i31J;i9cDNA^^bfc 0 ^ ^cDNA^M^UTPCR^JS^f ofc Q PCR^JS^W 
bfc^7-f-^^IS?lJ«gE?lJ#^-l(5'-GGA ATT CCA TAT GGA CCG ATC TAA 
AGA AAA CTG-3')^t^WJ#^-2(5'-GGG GGG CTC GAG AGA CTG TTT 
GCT AGC TGA TTC-3 ' )-e&3 0 
[0166] ^WPCR^^\Z.^m%hfltzMn\t. 5te^3lfflU«m(Tne EMBO Journal 

Vol.17 No.ll p3052-3065 1998)^#^$ttTV^§^-— P72^— ifa— KiUS 
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[oi67] mmzittt— n92^— Kat^sr, 3cmmmm<<?*— 

pET32a(Novagen|±M)^^AL, M&Z-fo&ftWkUto Ambrook£><£> T 

ft=f-9xi— ^-^sf-MBi^—x-TsV^ ^nMl989 Cold Spring Harbor Laboratory 

press)j,^U ? Ausubelfe(Dr^-^-^^^^jo(t§li.^c7)^°cih^— /K (1999 John 
Wiley and Sons Inc.) J (C^V ^#5^^^S-C#5 0 
[0168] ^(Df, mmx.^^^-?^^:*^mffi^llBL21Rtt (Novagentfc) fcSfcAU 

[0169] n72dr-f— if AMiaffl AII^tt^AmpicilinC 50 ug/ml )^Wi~§LB^ 

ftmzi, m^U&^25°ClC^mU J^SO.lmM IFTG(SIGMA|fc)£ri&(niU 25°C 

\zx2mtsimb*>mmut> j$a«^7ooor P m lo^m^mu mw-^m 

[0170] [HlRbfc0#:^36ml(Dlysis bulfer[50mM Tris pH6.8, 150mM NaCl, 20mM 0 
-Glycerophspate, 0.3mM Na3V04, 50mM NaF, 2mM FUSF^yi^^^/V^/V^ 

io%np-4o (mytmM) &wML,ft 0 

[0171] ^(D^ K&qHDffiMktt— n923f"*— i?£Ni~NTA agarosetf — X (QIAGENtt)^ 
®3f £i3\ *a^X.^-— n^2^r^-— if flSR^fUfclfcr — X£50ml<£>K buffer (1M 
KCl/lxTNT), G buffer (30%Glycerol, 0.5M KC1/ lxTNT)-C$5fc#U ^T— n^2^— 

[0172] (2)^"— n^2dr^-— fTyt>f 

#!?3i/M£^^HJ&JB$£1W?£(200mM Tris-HCl(pH7.0\ lOOmM MgC12)1.5 /z U 

50mM ju K ImM ^^KKjf [LRRASLG]1.5 U >ffrg* 

^5^»L/cDMSO^ISl.5 ju l^Px./c 0 
[0173] Bll(fffir|RM50mM Tris-HCl (pH6.8). 200mM NaCU 50% ^'JJ-fen— /K lmg/ml 

BSA]cp^T#3^Lfc^-— n72=3f^— if(lmg/ml) 1.5 ^ l^T^^j O^/vj^o 
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?}V^MzmiWVfc 0 l>— ^/Wj^nvWaS, ^^*M»DMSO^$^1.5 m 1 

[0174] tfclC ^T(D^,^r>3i/V^, 1.2 Ci[(32P)ATP(^fflT^B 0 B^ Jt^"l4>3500Ci/mmol)] 
£r^Tt-530ju M ATP^5ul^»LT, ^-eeo^-f^r^— hU BtJ^^I 
-£*#/5 ju L^*^*t;Vn- ^ (Wattmaru p81)^7^— Jit^^V^^L, <J^ 

0.75%y^^«^?3[lia#i-bT*^^l^^b, ^J^bfc32P^BAS5000 ( 
FUJIFILMtt) &m V >Tfh ^CL^o 

[0175] r^^j(^^^u»ff#cffi^o%i!b, rh-^/vj(^^^u»tf-mfft^ioo%^ 

[0176] (3)M^ 

(2) ny2^-i—M r^^^m^mm^m Mt&m&m&utm^ 

[0177] \M2] 





IC50ffi(nM) 


26 


20 


44 


8 


45 


8 


46 


5 


54 


16 


108 


15 


119 


37 


120 


71 


135 


4 



cons] ^(dmjpu;^ *mw<DmMMx^tbt^b&mfe, m^^—n^^-nm 

[0179] *mwK£ft\^ mm^r^y^v^^it^^mmi-^t^x^ 0 
[oi8o] ftte^mmfe, 2004^5^ 20 0 uxmm^titc 0 *#tmss (#02004-15 
0962-^-) i^m^^xm, ^(D^w-mmK^mm^fiho 
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[1] TIB^(I) 




i/=¥, T/l^/VT^/XteT^/VT^y^U 

R 3 ^t^R 4 «|^)— X^*ot*iIf, ^n^VUiC^ T/Vdr/K tKn^vX^T 
R 5 «7R*i^^-, T/Vdr/VXfiTv'/k^U 

R 8 !iCOR 10 , CO R 1( \ CONR 10 RA CSNR'V 1 , SO R^XiiOR^^LC^cf 

2 2 

, R^tKR 11 }*, ^-XiiM^ot-T-R'U^, TO, #£UfeV>;5\ C COT 

1-6 

2-6 2-6 

T/V^U^C05^>1^^3j@(D^V^-C(=O)-, -c(=o)o-, -oc( 
= 0)-, -C(=0)N(R 14 )-, -OC(=0)N(R 14 )-, -NR 14 -, -N(R 14 )0-, N 
(R 14 )C( = 0)-, -N(R 14 )C( = 0)0-, -N(R 14 )C(=0)N(R 15 )-, -S(0 )-,NR 

2 

14 S(0 -S(0 )N(R 14 )-, -N(R 14 )C(NH)N(R 15 )-, mkUttrnmU* 

2 2 

-emmb^^^v^-f^^^LC^:^. R 14 ^t^R 15 {i. xfew^x^mx 

UT^/V^iro ) , R 12 J3**, ^p^VJJ§H\ tKndriX, T/V^r/K T5A 
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R 8 «COR 10 , CONR'V 1 , SO R 10 X{*OR 10 ^b[^:^, R 10 RUR^U, H^Xte 

2 

M^oT-t-r 12 {^^, TO, #^b/^v^\ c ©7/v^vyX!i^©T/^v 

1-6 

^(D5^1/0^3fi(D^W^-C(=O)-, -C(=0)0-, -C(=0)N(R 14 )-, - 

n(r 14 )-, -N(R 14 )c(=o)-x^li*J^^--egmb^(D^v^i s ^^^i- 0 }X 

R 8 ^t^ 9 f*,^s^^«^^^^^^5^^7M^^^-r^^*i-M 

m.ix\t2KWM<Di\^m, mfLtst&LvzM. Timm, 7^mmxnmm^m 0 

[5] _hfB^(i)>f , R^^mw^^irmMm^hs^^fh^icmm^t^m. mm 
m _hfE^(i)^, R 3 RxjtR 4 ^n^n7kmm^&^u R 5 &7kmw^&^irm^mi 

[7] mMmi^h6xm^n^r^/\iy^>it^x^(Dmm±tm^n^m.. *?p 
y^mmRxfmm^m^mi-^t^wmti-^^mAxfxxnmm 
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